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1055 South Grady Way RECEIVED
Renton, Washington 98056 CITY CLERK'S OFFICE

RE: Timely Notice of Appeal of LUA-09-151 FEIS Adequacy Decision
RE: $250.00 appeal fee included

Dear Mr. Hearing Examiner,

The above noted adequacy decision speculates and presumes a specific baseline
environmental condition and then overlays only one significant storm water

management alternative onto that presumption. The decision is invalid.

“Alternatives to a proposed action” and the discussion of alternatives forms the “Heart of an
Environmental Impact Statement” see Alaska v. Andrus 580 F2d 465, Western Oil and gas v.
Alaska 439 U.S 922, 99 Supreme Ct. 303, 58 L. Ed. 2d 315.

An Agency “may not define its objectives so narrowly that only one alternative emerges from
among the environmentally benign ones” citing City of New York v. Department of
Transportation 715 F.2d at 715 The un-phased and so called “Final” decision “defines” one
speculative site configuration then dictates one method of protecting water when they

“may not do that” id. est.

Upon review, our courts affirm the significance of storm water pollution. See Storedahl
Properties LLC v. Clark County 143 Wn. App. 489. Stating, “The EPA identifies storm
water runoff as (verbatim) “the most significant source of water pollution today” (emphasis
supplied) finding, “Impervious surfaces significantly increase the volume and velocity of
runoff and the amount of pollutants in storm water” (emphasis supplied)

In Trout Unlimited v. Morton 509 F. 2d 1276, 1285 the court found that an “EIS must cover a
whole project when the dependency is such that it would be irrational or unwise to undertake
the first phase if the second phase is not also undertaken” Of course, no disclosure on the
remediation outcome has been included in the FEIS decision because it has yet to take place.

One would want to inquire why then is it so necessary or what is the wisdom to proceed with
making the decision when the project is so dependent upon the outcome of an unaccomplished
superfund process.
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The FEIS states:

C10. If EPA issues a ROD that is different than what is assumed in the Quendall Terminals
EIS, the City reviewing official shall determine whether the applicant shall be required to
prepare additional SEPA review, including a possible Supplement to the EIS or Addendum to
the EIS, to address any differences between the ROD and the assumptions in the EIS.

The FEIS (Final Environmental Impact Statement) attempts to persuade the readers that the
narrow speculative condition of merely covering over the entire site without a cleanup and
then adding straight pipe water discharges is “adequate” consideration that could possibly be
supplemented, and does nothing to observe the above procedural requirements.

The CERCLA process is supposed to have public participation, where the remedy could be
influenced to include infiltration or other measures. They don’t even know for certain “the soil
cap” is what will be decided without having had conducted the review. That way is very
dangerous, for example in King County v. Boundary Review Board 122 Wn.2d 648, P.2d
1024 the court adopted the fact sensitive approach as opposed to the categorical approach
because RCW 43.21C.031 mandates an EIS must be complete when significant adverse
impacts on the environment are "prob-able”, not when they are "inevitable"

The categorical approach leads to results contrary to the purposes of SEPA. Citing Stempel v.
Department of Water Resources, 82 Wn.2d 109, 118, 508 P.2d 166 (1973); Loveless v.
Yantis, 82 Wn.2d 754, 765-66, 513 P.2d 1023 (1973). The court stated that “Decision-making
based on complete disclosure would be thwarted if full environmental review could be evaded
simply because no land use changes would occur as a direct result of an immediate
governmental action. The court articulated that even a change such as a boundary line change,
may begin a process of government action which can "snowball" and acquire virtually
unstoppable administrative inertia. Pointing to Rodgers, The Washington Environmental
Policy Act, 60 Wash. L. Rev. 33, 54 (1984) (the risk of postponing environmental review (as
here) the court then quoted that the result is "a dangerous incrementalism where the obligation
to decide is postponed successively while project momentum builds"). Also citing Settle,
supra at 103 stating "would induce expectations of environmentally significant development
which future decision makers may be reluctant to disappoint")

The case, like here, went on to articulate that even if adverse environmental effects are
discovered later, the inertia generated by the initial government decisions may carry the
project forward regardless. The court stated, “When government decisions may have such
snowballing effect, decision makers need to be apprised of the environmental consequences
before the project picks up momentum, not after”

It was then held by the court that a proposed land use related action is not insulated from full
environmental review simply because there isn’t a current specific proposal (for example: the
ROD and Site wide ready for Re-use measure that is absent here) to develop the land in
question or because there are no immediate land use changes which will flow from the
proposed action. Instead, an EIS should be prepared where the responsible agency determines
that significant adverse environmental impacts are probable following the action.
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There are numerous ways to manage runoff that would result in much lower impacts even on
a totally impervious site even if the cap were to be the case and those methods could fulfill the
consideration. As shown herein, more than one way must be considered for one reason the
area is described as “Prime Chinook Salmon Habitat” see EPA Narrative attached) It’s very
near to where people (including SEGB) have and/or need recreation see EPA Narrative
attached). The decision places SEGB and myself in the difficult position of attempting to
comment further and/or establish a challenge about our interests and the above in at least two
jurisdictions with what logically is second stage first, as shown by the lack details of the
EPA’s (U.S. Environmental Protection Agency) ROD (Record of Decision), or PP (proposed
plan) performed under CERCLA (U.S. Comprehensive Environmental Response and
Compensation Liability Act) having yet to be completed. Additionally, there has yet to be an
opportunity to comment on the EPA processes identified above.

It should be stated in the decision that our State’s SEPA statute requires environmental
information to be contained in a single environmental document, and requires the document to
have had been developed with public participation instead of issuing a “Final” “if/then”
statement. It now follows, therefore, that SEGB and Brad Nicholson contend that in
determining whether an adequate EIS was prepared we will be guided in large part by the
"procedural rules" rooted in the above and herein case law. No synthesis of these rules should
be attempted other than to point out that all such rules have been designed so as to assure that
the EIS serves substantially the two basic purposes. That is, that the EIS is in compliance with
SEPA when its form, content, and preparation substantially (1) provide decision-makers with
an environmental disclosure sufficiently detailed to aid in the substantive decision whether to
proceed with the project in the light of its environmental consequences, (which it does not)
and (2) make available to the public, information of the proposed project's environmental
impact and encourage public participation in the development of that information. (which it
does not)

In order to find that the FEIS is adequate, you will find that it is necessary to close your eyes to
the obvious omissions of significant multiple actions and their impacts going on
simultaneously, and forget about trying to encourage considering the public and the required
procedural rules, and forego considering alternatives because for reason number one you will
not even know what the starting configuration of the site will be when you look at these
workings. The cleanup should be first. The decision, for want of more, considers mitigating
whatever is “appropriate” utilizing “energy dissipation structures” it is not detailed or
thoughtful at all. Right now would be a good time to take the requisite “hard look™ necessary
for such decisions. See Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 350
(1989). Before taking major actions agencies are required to prepare an Environmental
Impact Statement (“EIS”). 42 U.S.C. § 4332(2)(C). An EIS must take a “hard look” at the
potential environmental impacts of the proposed action. Robertson, 490 U.S. at 350; New
Mexico ex rel. Richardson v. Bureau of Land Management, 565 F.3d 683, 713 (10th Cir.
2009). “The EIS must also ‘rigorously explore and objectively evaluate all reasonable
alternatives’ to a proposed action in comparative form, so as to provide a ‘clear basis for
choice among the options.”” See WildEarth Guardians v. U.S. Forest Serv., 828 F. Supp. 2d
1223, 1236 (D. Colo. 2011) (quoting 40 C.F.R. § 1502.14).
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We at SEGB request that you articulate that the ERC process of analyzing water quality
is severely inadequate and that the procedures used cannot muster consistency with WAC
197-11-060 (3) (a.) (iii.) and (b.) (i.)(ii.). or the definition of “Reasonable Alternative”
WAC 197-11-796, or “Scope” WAC 197-11-792, while the procedural content WAC
197-11-440 (5) (a.) (b.) c.) (d.) is unincorporated. They are evidently just trying to gain
vesting, which should not be allowed when the application is so very completely
incomplete. The actual baseline conditions on the application and SEPA’s required
Environmental Checklist must be blank. The FEIS only considers the following:

A10. A permanent stormwater control system shall be installed in accordance with the
applicable stormwater regulations.

A11. Offshore outfall locations for stormwater discharge from the permanent stormwater
control system shall be equipped with energy dissipation structures or other devices to
prevent erosion of the Lake Shoreline and bottom.

B7. A permanent stormwater control system shall be installed consistent with the applicable
requirements. The system shall collect and convey stormwater runoff to Lake Washington via
a tight-lined system or another system approved by the City’s responsible public official.
Water quality treatment shall be provided for runoff from pollution-generating surfaces to
prevent water quality impacts to the lake and shoreline wetlands.

Perhaps further processes by the EPA will contain consideration of reasonable alternatives and
exercise of substantive authority, but they haven’t taken place yet so that is also speculative
and unknown. There is no way to ascertain that EPA’s ROD cannot be influenced in such a
way that at least some of the site can be made capable of infiltration (which is the contrary to
the presumption) We at SEGB want the Examiner to know how to proceed, Environmental
review should take place at the earliest possible stage, see Alpine Lakes v. Natural Resources
102 Wn. App.

For most people the segmentation makes such a look and intelligent comments too
formidable. There is no indication that infiltration or retention is being considered here. But,
“Whether an environmental impact statement needs to be prepared in a particular instance
(including reasonable alternatives) (supplied) does not necessarily depend upon the existence
of a specific development proposal. “Under RCW 43.21C.031, an environmental impact
statement is required whenever a major action by a government agency will have a probable
significant adverse environmental impact. Again put another way, “One purpose of the State
Environmental Policy Act (chapter 43.21C RCW) is to provide consideration of
environmental factors at the earliest possible stage to allow decisions to be based upon
complete disclosure of probable environmental consequences. Alpine Lakes. It should be
noted that no environmental consequences due to the lack of alternatives have been identified
in the document. The DEIS enunciated that the same storm water plan that has been
incorporated into the FEIS is “non-significant” (DNS)

It is possible to look to King County v. Cent. Puget Sound Bd. 91 Wn. App. That clarifies,

stating, “for purposes of RCW 43.21C.030(2)(c)(iii), which requires that an environmental
impact statement include a detailed statement regarding the alternatives to the proposed action,
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and WAC 197-11-440(5)(b), which defines a "reasonable alternative" as an action that could
feasibly attain or approximate a proposal's objectives but at a lower environmental cost or
decreased level of environmental degradation, “an alternative need not be legally certain or
uncontested in order to qualify as a "reasonable alternative" or to be included in an
environmental impact statement. (emphasis supplied) King County v. Cent. Puget Sound Bd.

We at SEGB believe the position should be affirmed that if there was a good Builder of a
project such as this, He would be a steward of the environment and would be wanting to start
hammering away at consideration of all reasonable alternatives, as opposed to stubbornly
outlining that if the straight pipes can’t go in then no action alternative will be exercised.
However that is what is happening and the ERC has reinforced exactly this wrong posture
with this decision. Undoubtedly, that is very much the same posture taken by the O’Reilly Tar
and Chemical company started many years ago that has created this quagmire by dumping
455,000 gallons of creosote into the ground water. O’Reilly did not think. Like a child, the
developer must have his way or he will sit and pout and do nothing, turning Lawyers onto the
land rather than have cleanup crews, cooperation, and well thought out quality development.
SEGB and Brad Nicholson oppose such processes and ask that they be changed.

The average annual precipitation for Renton is 37 inches; 1 acre of impervious surface will
generate approximately 1,000,000 gallons of polluted storm water runoff per year, adversely
impacting citizens. For 22 acres or 950,000 square feet of impervious surface as a result of the
above presumptions, the rate would be 22,000,000 gallons per year, or an average of 60,000
gallons of runoff every single day. To check and verify calculations see Environment
Education Guide, Protecting Washington’s waters from stormwater pollution Ecology
Publication #07-10-058 (attached) The FEIS presumes the entire site (around 22 acres) as
impervious with a soil cap of sand or organic-clay. See FEIS. Considering the probable
deficiencies in transportation capacity from up to 800 new single family units, the impervious
area as a direct result of the presumption is extremely likely to go up. We at SEGB will not be
entertained by Proponents that may contend that calculations are not accurate and then identify
zero flow control. Using conservative numbers, there would be 1,320,000,000 (1.32 billion)
gallons of polluted runoff discharged from Quendall Terminals in the next 60 years. As shown
herein, there is an abundant plethora of polluting substances contained in that runoff. What
difference or case could be made if say, it is too difficult to determine whether a discharge can
be reduced by either 45% or 55 % instead of 0%

Pollution in storm water runoff is widely considered to be one of the main sources of the 52
million pounds of harmful pollution that end up in Puget Sound each year. See Q&A
Earthjustice, attached. Evidently they realized this, because the FEIS removed the DNS
nomenclature but still charges ahead with exactly the same straight pipes discharging from an
unknown site configuration. Presumably they are sticking with, but attempting to hide the
DNS decision, because nothing has been altered in their approach.

In addition to erroneously deciding that the plan need not divulge any of the details of “water
quality treatment” its apparatus’ and/or facilities that would be used, or make any attempt to
divulge the pollutants that would be discharged, the approach used does not include any data
about how conserving the wetlands, or using LID for example not cutting down the 450 trees
(vegetative uptake) on the site (EIS) could be used in conjunction with better processes to
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reduce the amount of discharge of pollution and achieve better numbers for the Lake and
Puget Sound. The FEIS for want of more states that whatever is “appropriate” (word used in
FEIS) will be used. The ERC is admitting that they don’t care and have not considered the
facts before the decision was arrived at by finding such a statement as whatever is
“appropriate” to be adequate. See Sisley v. San Juan County 89 Wn. 2d 78 1t is necessary to
consider the facts and circumstances and SEPA’s terse procedural requirements before a
decision is made. We can be certain that they don’t know even know what they are doing,
because they don’t even know the site they are talking about. They think a FEIS consists of
articulating that they will do whatever is “appropriate” There was not much thought that went
into that mitigation measure.

One thing they did recognize in the FEIS is the complete lack of comprehensive storm flow
control analysis by calling for the installation of massive “energy dissipation structures” to
mitigate damage to the lake bottom from the billions of gallons of unrestricted flow off of the
site from the proposed three “outfall” straight pipes that would discharge almost every
contaminant entering the system. They have proposed that the shoreline be “trenched” to a
location “offshore” and then when and where efficient to do so, put the poorly conceived
“energy dissipation structures” in place.

In other jurisdictions, way more conscientious planning work, detailed disclosure, and
contemplation has taken place (and reasonable alternatives have been considered and
incorporated into their decisions), information is abundant and it is all free for the taking-for
example see Chevy in the Hole, Design principles for Stormwater Management on
Compacted, Contaminated soils in Dense Urban Environments EPA Document 560-F-07-231
Apr. 2008 attached. Many of those ideas are feasible and beneficial for use on this site, would
result in decreased environmental impacts and better water quality, WAC 197-11-440(5)(b),
and would not effect the eventual approval still allowing the proponent to achieve the
objectives of the project. But we would be stuck with a guy that wants to make millions of
extra dollars with the straight pipes.

The acronym “LID” is referred to for many of the techniques (Low Impact Development)

On the high intensity land use Chevy Superfund site described above, the export
concentrations of toxic contaminants would have been the highest of any land use, while
expensive retrofitting of similar existing development types and low impact development
techniques are needed. Also see Conclusion, Control of toxic Chemicals in Puget Sound
Ecology Publication No.11-03-010. The Proponents can find any of these exhibits online just
like SEGB has. They have evidently refused to do so.

Some of our leaders probably dictated that the EIS authors just take the quick and easy way
out of trying to do a small amount of work; they reassure them to use straight pipe discharge
according to the Developer wishes or he might just sit there. The pipes don’t have enough
resistance to worry about calculations, i.e. it is so rapid that it does not matter. Infiltration
and/or flow control that has been disclosed = zero. No complicated calculation is necessary.
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It is precisely the type of significant impact that we have spent millions if not billions of
dollars trying to remedy using State resources developing plans, with a developer that perhaps
will contend that they are not feasible. see Low Impact Development Technical Guidance
Manual for Puget Sound - Puget Sound Action Team

One of the important unconsidered reasonable alternatives is simple to design Green Roof
systems that can reduce the quantity of discharge from their hot roof surfaces by 50% through
evaporation-transpiration, and in combination with the menu of other LID techniques like
leaving some trees, making the houses a little smaller, membrane under pervious pavement
w/underdrain, or creating water features such as flow-thru-landscaping that recycle or store
water into that landscaping, the massive energy could be nearly eliminated-and with no
straight pipes. On a life cycle basis they cost no more than straight pipe high impact
techniques and have the advantage of reducing energy usage, limiting resource usage by being
recyclable. These principles and techniques are commonplace in many other jurisdictions. In
this case, the temperature of the discharge and of the buildings would be significantly reduced.
They work very well on larger projects. See LID Technical Guidance Manual for Puget
Sound. Many of our exhibited documents list resources galore for the alternatives.

Nothing in the EIS considers dissipating the thermal waste their presumptions will generate,
(pollutants that become dissolved and into solution in the water like high temperature) see
exhibits, (composition or asphalt roof roads stores, restaurants, and 800 dwelling units put
over clay and sand?) or reducing the amount of discharge that is known to contribute to
damage to the ecosystem in the first place.

Business as usual will surely result in un-natural selection of and kill (Take) of endangered or
threatened species, and cause threats to human health to people that want to recreate in the
water. It has already been proven that Salmon timing is significantly altered by temperature
change alone, and results in un-natural selection when the runs spawn either earlier or later,
resulting in illegal loss of genetic diversity. See “Take”A Citizens guide to the 4D rule,
Thomas Quinn University of Washington, Issue Paper no. 5 EPA. Attached.

Another writer explains that, many of the toxic chemicals contained in runoff is persistent
(does not break down easily) and bioaccumulate at harmful levels. He explains that these
toxins (PBTs) include; heavy metals, PAHs, phthalates and PCHs discharged from local
jurisdictions. PBTs (Persistent Bio-accumulating Toxins) released at any concentration
level are certainly harmful to Chinook salmon, and other organisms, because of their
persistent and bioaccumulating characteristics and harmful effect. In the Puget Sound
region PBTs have been found in mussels, sole, rockfish, Salmon, Chinook Salmon, seals,
and Orca whales. See David LaLiberte, Liberte Environmental Associates Wilsonville
Oregon. (attached) Other authors stress that Superfund sites are even more susceptible.
Citizens will lose more of the expectation of confidence in the quality of our waters. The
chemicals that will be in the water from development threaten the genetics of people as
well. See summary FS and RI, EPA documents.

A decision of no environmental significance because of whatever is “appropriate” can not be

made without actual consideration of the facts and circumstances and the procedural and
substantive requirements of SEPA. See Sisley v. San Juan County 89 Wn. 2d 78. SEPAis a

Appeal Adequacy decision Brad Nicholson



Page 8 of 13

full disclosure and consideration environmental law. Norway Hill Preservation and
Protection Association v. King County 87 Wn.2d 267, 552 P.2d 674.

It is evidently hoped we will overlook the fact that disclosure of pollutants that go into solution
with the water as a direct result of the speculative development are not removed by the so
called “treatment™ and the only appeal left will be of the code decision and no one will be
notified when that will take place. There is a 14 day appeal period with no required notice for
those other stages. Other alternatives for review could consist of a Federal case. SEGB is not
planning on overlooking the quality of our environment or the quality of the adequacy
decision.

The thoughtful and realistic contemplation SEGB performs recognizes that Orca, Salmon, and
many other species are at the brink of extinction, and our water quality is crucial and very
important to our way of life, and more effective mitigation alternatives are needing to be
carefully looked at. That our wildlife is a part of our lives and heritage.... Our Salmon and
quality of water play a vital role for wildlife and people in our City and region. The health of
our children and people that recreate with the Lake is at risk. See EPA synopsis.

Evidently the contract and presumptive plans were made simultaneously speculating that the
455,000 gallons of toxic PAH, (Polycyclic aromatic Hydrocarbons) BTEX, (Benzene
Tolulene Ethylene Xylene) and DNAPL (Dense non Aqueous Phase Liquids) creosote and
wood preservative chemicals already existing in the site would be merely covered over with
organic clay or sand, expecting them to stay put instead of being removed from the site. There
are Di-benzo Furans in the PAH, considered to be one of the dirty dozen. Pentaclorophenol?
Arsenic?

SEGB expects the EPA process performed under CERCLA will remove the chemicals from
the site entirely because of the threat they pose to human and animal health. SEGB has not
been given an opportunity to comment on the ROD or PP yet. Techniques that could be used
on the site that will still allow the development to proceed and would consider these facts may
be implemented. We at SEGB are planning to participate.

But when the above happens and reviews are illegally scattered, segmented, and so incomplete
and so slow, it probably would be that nobody can even figure out, remember, or pinpoint how
all of the toxic compounds and pollution get into our water in the first place-there is no
absolute precision, and it becomes much more expensive than it would be if considered in the
beginning and with the single review contemplated by SEPA.

STANDING

Standing is affirmed by the harm that would be caused by the numerous harmful wastes that
would be discharged and eventually end up in Lake Washington and Puget Sound, adversely
impacting and harming our members and myself, or for that matter the entire City and State’s
enjoyment and quality of life, present and future generations included, if information is not
included on the alternatives and measures put in place to mitigate impacts. We have already
suffered harm from the lack of a site configuration because we can’t comment based upon true
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information or on our interest in such other activities as the availability and enjoyment of
Fishing and wildlife. Brad Nicholson and SEGB enjoy high environmental expectations and
enjoyment of wildlife and recreation such as boating, swimming, and fishing in and around
Lake Washington in this area and this security and these activities would be lost and risk to
our health would be added if this decision is not reversed and environmental amenities
protected. Brad Nicholson is a member of SEGB. We do recognize that the difficulty of
articulating some harms that will be caused by the project are difficult to articulate, because
the site is not defined and the results of the Superfund cleanup are incomplete. We must
presume the site and water is in its original natural state for purposes of reviewing impacts,
degradation, and standing. The proposal or the FEIS has no water quality improvements.

We at SEGB recognize that each person has a fundamental and inalienable right to a safe,
enjoyable, and healthful environment RCW 43.21C.020 (3) and, each person has a
fundamental responsibility to preserve and enhance that right. Without a decision in favor of
this appeal, the ability of SEGB to preserve and enhance our environment will be damaged.
See also RCW 70.105D.010(1)(2)(4)(5)(6). We at SEGB contend that our concerns place us
within the purview of being “arguably within SEPA’s purpose” and that we will be adversely
impacted and suffer actual harm if something is not done to reverse this decision. Those are
the requirements for standing.

The clear mandate of SEPA, and the purpose behind the environmental impact statement
requirement, is consideration of environmental values based on full information ...... ..
Where the effect is significant, SEPA requires an environmental impact statement in order that
full information (emphasis supplied) is available before government action is taken, with or
without the imposition of conditions. ... By failing to review adequately the effectiveness and
enforceability of mitigation measures used to justify a negative determination on a major
action, the courts lose an opportunity to enforce the underlying state environmental policy.

The ERC did not resolve to undertake to utilize “all practical means consistent with other
essential considerations of State policy” to “fulfill the responsibility of each generation as
trustee to the environment, nor did they “improve the plans, functions, programs, and
resources, so that we may attain the widest range of beneficial uses without degradation,
(emphasis supplied) or assure “safe and healthful, (emphasis supplied) productive
surroundings, preserve natural aspects of our heritage, “enhance the quality of life RCW

43.21C.020(2)(a)(d)(c)(d)(eXD)(g)

The difficulty obviously originates and arises from the differing objectives of different
interests and the fundamental lack of coherence in the EIS description of objectives
pertaining to water quality. The water quality objectives have been framed way too
narrowly and been given so little attention that it has resulted in one alternative emerging
that could make the FEIS merely a formality that does not accomplish what an EIS is
supposed to accomplish.

We at SEGB believe that proponent fundamental beliefs must object to preparation of the
statement in the first place. We represent opposing views that have standing and
incorporating information like our contentions would carry out SEPA’s purpose. The
extent of impacts and quality of our Environment depend fundamentally on the clear and
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coherent goals and compliance being outlined in the documents because they are what are
supposed result in information that is to be used to make future planning and engineering
decisions, where decision makers carry out SEPA substantial requirements. Instead of
being a local success story the message of toxic runoff could prevail without SEGB. We
contend the FEIS should be at the vanguard of effective solutions to curb toxic runoff.
Clean water advocates across the Region and the Country will look at our work as
stepping stones toward efforts to strengthen clean water policy and launch cost-effective
and practical low-impact development projects.

The proposal is _inconsistent with SEPA because it does not discuss reasonable
alternative mitigation such as LID or even consider the successes achieved in other

jurisdictions, proving the FEIS is deficient

SEPA, see RCW 43.21C.030(c)(i)(ii)(iii) requires that reasonable alternatives be discussed in
the EIS. “Reasonable alternative” is defined by SEPA rule, see WAC 197-11-786
"Reasonable alternative" means an action that could feasibly attain or approximate a
proposal's objectives, but at a lower environmental cost or decreased level of environmental
degradation. This is exactly what LID and other cases have been engineered to accomplish,
that is, to improve and protect water quality by lowering the quantity of runoff and/or amount
of pollution entering the environment using LID techniques. The technology that could be
incorporated into the document is readily available in any location. Further, “Reasonable
alternatives may be those over which an agency with jurisdiction has authority to control
impacts, either directly, or indirectly through requirement of mitigation measures. (See WAC
197-11-440(5) and 197-11-660.id) They could still build their project and protect the water at
the same time.

Discussion of relative scientific parameters of significant environmental concern for this
type of project is not evident in the adequacy decision.

This project is very large and polluted and actual review of cleanup plans has yet to take place.
It has been described as one of the largest parcels on the shores of Lake Washington. They
visualize up to 800 residential units, 30,000 sq ft. of retail commercial development, and 2,171
parking spaces on the Shore of Lake Washington, and three outfalls discharging to the Lake
and Puget Sound. Without any alternative mitigation, some more disclosure must take place.
Concerns with superfund re-use determination have not been decided and/or remedial actions
are unperformed and unreviewed, all with no mitigation of the high pollution concentrations
that would be encountered, no mention of the large volume of debris and solids that would be
discharged, certain inappropriate discharges that will take place etc., or the microorganisms,
toxicants, nutrients, or organic debris, and_high heat elevated temperature that will be
discharged, See Urban Stormwater Management in the United States, National Academy of
Science pp. 180 Table 3.3. attached. Also see, Scientific Investigations Report 2012-5068,
U.S. Department of the Interior U.S. Geological Survey, Contaminant Concentrations in
Stormwater Runoff Synopsis pp.40, Control of toxic Chemicals in Puget Sound Ecology
Publication No.11-03-010. The temperature increase from roofs and other pollution is directly
linked to “Take”
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Most if not all of the local educational material about storm water pollution express the same
concerns and indicate this science is widely accepted. See exhibits.

Here, the EIS concludes the review is adequate only reviewing “Earth” and does not disclose
or discuss or disclose the water pollution environmental concerns. Again the documents
erroneously dismiss the concerns; SEPA is a full disclosure and consideration environmental
law. Norway Hill Preservation and Protection Association v. King County 87 Wn.2d 267,
552P.2d 674.

Even though the single proposal is inconsistent with Washington’s anti-degradation
statute RCW 90.54.020 there is no indication that an attempt will be made to obtain the

required exception or disclose the facts.

Substantial information would be required for a SSDP (Shoreline substantial development
permit) that requires no degradation of the shoreline from the baseline or natural condition of
the shoreline. The impacts are “significant” There is no way that anyone can state that three
untreated straight pipes will not degrade the water and shoreline beaches on the site or nearby.
We should be getting some idea of how to comply with all of the State or Federal
requirements through information in in the document as opposed to just a philosophy, which is
incontrovertibly much less protective of the environment. They presume to be able to violate
Laws at will. Our fundamental requirements have not been considered in the document that
dictate that “high quality waters” are necessary, that no degradation may occur, and that all
known and reasonable treatment methods (AKART) must be utilized according to

RCW 90.54.020(3)(b) see Washington Law 5510411. Pollution control Hearings Board.
http://www.ecy.wa.gov/programs/wq/stormwater/municipal/LID/S4SJOrderHighlights.pdf

The FEIS is premature and piecemeal because there has been no “Site Wide Ready for
Anticipated Re-Use” or PP or ROD, operating to foreclose the disclosure and

consideration process and divide the project into illegal segments

Among other things, in addition to the facts discussed above, the FEIS discloses that SMA
(Shoreline Management Act) shoreline permits, master planning and site planning, and
subdivision of land into 7 parcels to create the 800 residential dwelling units, retail and
restaurant components, 2,171 parking stalls will be required. The ROD and PP are incomplete
processes. In Merkel v. Port of Brownsville 8 Wn. App. 844, 509 P.2d 390 (1973) The size of
the project and type of uses proposed were also significant. Piecemeal development results in
damage to the natural environment. Merkel.

We contend that the EIS is fatally inadequate because it does not discuss the environmental
relation to the Second Phase (which should be the first phase). The case here is that the
cleanup should be done first before anything is built. We rely upon cases which hold that a
series of interrelated steps constituting an integrated plan must be covered in a single impact
statement. For example the Trout case was found to be inapposite to the rule, but that is not
the situation here in the instant case. The distinction between these situations in which it has
been held that the EIS must cover subsequent phases and that before us is that here the First
Phase is not substantially independent of the Second while in those in which the EIS must
extend beyond the current project, the project is dependent on subsequent phases. The

Appeal Adequacy decision Brad Nicholson



Page 12 0f 13 September 24, 2015

dependency here is that it is such that it would be absolutely irrational to work on this place
without the ROD or PP, or to undertake the first phase if the subsequent ROD phases were not
also undertaken. They have it backwards. These arguments are confusing. We at SEGB take
note that the error is zoning and FEIS is the first phase with the ROD being the second. That is
precisely where the problem lies. The EPA must recognize that the cleanup has occurred
regardless of whether the project will be built and not vise versa.

What’s worse, is that the site has already been piecemealed, as the City zoned the SMA urban
designation for the land based on whim, (they knew of all these problems but acted anyway to
build administrative inertia) not even knowing the final condition of the land or its usability,
and not providing opportunity for the public to comment on environmental consequences prior
to the issuance of the ROD, or caring enough to have measures in place to protect against
storm water pollution flowing off of the Superfund Site with straight pipes in the first place.
They charge ahead and argue things as they come up, with the “Final” paradigm that could
make appropriate review and consideration untimely. It can not be stated that no piecemealing
will take place because it already has. The ERC determines that the EIS is adequate and
“Final” without ever having had the procedural and systemic assistance of a cleaned up
“baseline condition” or put another way the actual site configuration/ and/or consideration of
special LID features that were originally requested in our comment letter (attached).

They have zoned the site for buildings that some say are bigger than the 737 assembly plant,
and they don’t even know the conditions of the Land before they begin considering. See
conceptual photo exhibit. It is questionable whether any of the zoning was even legal. It was
done to benefit the few rather than the City. Citizens have not commented on the ROD. One or
all of the decisions are subject to a performance measure for re-use. See Guidance for
Documenting and Reporting the Superfund Sitewide Ready-for-Re-use Performance Measure,
OSWER 9365.0-36.

We at SEGB contend that the ROD measures need to be included in the document for the site
and reviewed. Obviously it has not. The Council on Environmental Quality requires agencies
to consider connected actions within a single document 40 CFR § 1508.25. Actions are
connected, when (iii) Are interdependent parts of a larger action and depend on the larger
action for their justification. 40 CFR § 1508.25 (a.) (1.)

In Trout Unlimited v. Morton 509 F. 2d 1276, 1285 the court found that an “EIS must cover
a_whole project when the dependency is such that it would be irrational or unwise to

undertake the first phase if the second phase is not also undertaken” (emphasis suppled)
Do they need to have an ROD...... yes they do. Would it be unwise to just build and forget

about the EPA and the ROD? Yes it would. The decision needs to be reversed.

The above case is dispositive. The decision is inconsistent with procedural rules that are clear
that the information must be in the EIS (single document) prior to decisions or issuing permits
where the project, (i) Cannot or will not proceed unless the other proposals (or parts of
proposals) are implemented simultaneously with them; or (ii) Are interdependent parts of a
larger proposal and depend on the larger proposal as their justification or for their
implementation. See WAC 197-11-060 (3) (b)
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The requirement can only be satisfied by incorporating the ROD and the Site wide ready for
reuse decision into the FEIS. Putting the EIS on hold and allowing another comment period
after the ROD seems to be the only rational way to proceed. Citizens want to be confident that
the CERCLA process will be carried out to its conclusion; right now only a feasibility study
and investigation has taken place. The question posited is only whether it would be unwise not
to undertake the CERCLA process. Thus the CERCLA ROD and PP information must be
included in the FEIS.

An invalid decision is also indicated by the failure to follow other rules of procedure. See
WAC 197-11-080(3)(a)(b) No worst case analysis has been performed. This is precisely the
type of information that is required by SEGB and necessary for protection of environmental
quality that we value. It is required by SEPA.

We advance our challenge to you noting the issues will turn on whether SEPA’s procedures
are followed. “The whole range of process requirements for EIS preparation and use are
potential grounds for legal challenge” See R. Settle, The Washington State Environmental
Policy Act: A Legal and Policy Analysis § 14 (a), at 149. This challenge should be evaluated
under the “Rule of Reason” R. Settle, at 154. Further citation may follow.

An Exhibit List is attached.
Thankyou in advance for your thoughtful consideration,

Brad Nicholson, and SEGB, Brad Nicholson President

J-24-15

Appeal Adequacy decision Brad Nicholson



XNk L

EXHIBITS

Water quality Page Department of ecology
FEIS Notice

Site description EPA

Wiki encyclopedia “Creosote”

conceptual photo

Focus on Puget Sound May 2011
Resolution no. 3761

Science of Stormwater King County

LID manual section 6.4 vegetated roofs

. Map-Distribution of Chinook Salmon

. Proponent web page

. Publication No. 11-03-010

. Roofing material abstract ASCE Sept/Oct 2008
. Radke memorandum

. 17 September 2012 agenda bill

. addendum notice

. Summary WRIA 8 strategy

. Notice of significance

. EPA issue paper no. 5

. WL 5510411 (2008)

. Temperature abstract Thomas Quinn U of W
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Relative sources of concern pp.180 USM in the United States
EPA-841-F-03-003

EPA-560-F-07-231

EPA-560-F-07-232

USGS Scientific Investigations report 2012-5068
EPA OSWER 9365.0-36

SEGB comment letter

Sightline abstract March 2011

EPA OSWER 9365.0-30

Executive summary Rl report

EPA 560-F-06-244

Ecology publication #07-10-058

Renton letter dated Feb 3, 2012

EPA letter 13 Jan. 2011

EIS addendum

EPA executive summary

Blumen contract




NOTICE OF ISSUANCE & AVAILABILITY
FINAL ENVIRONMENTAL IMPACT STATEMENT (FEIS) AND MITIGATION DOCUMENT

Notice is given under SEPA, RCW 43.21C.080, that the Final Environmental Impact Statement
(FEIS) for the proposal described below was issued by the City of Renton Environmental
Review Committee on Monday, August 31, 2015, and is available for public review. In
addition, Notice is hereby given that the City of Renton Environmental Review Committee has
issued a Mitigation Document for the proposal describe below on Monday, August 31, 2015
pursuant to WAC 197-11-660 and RMC 4-9-070, and is available for public review. The FEIS
and Mitigation Document are available for review at the Renton Main Library, located at 100
Mill Avenue South, and the Renton Highlands Branch Library, located at 2902 NE 12th Street,
at Renton City Hall, Customer Service Counter, 6th floor, 1055 South Grady Way, Renton WA
98057, and on the City of Renton web site: (www.rentonwa.gov).

PROPOSAL: The Quendall Terminals proposal is located adjacent to Lake Washington on 21.46
acres of Commercial/Office/Residential (COR) zoned property. The EIS evaluates potential
impacts resulting from a mixed-use development project, including four Alternatives,
including a no action alternative. The Preferred Alternative would contain 21,600 square feet
of retail space, 9,000 square feet of restaurant and 692 residential units.

PROJECT NUMBER: LUA09-151, EIS, ECF, BSP, SA-M, SM

PROJECT NAME: Quendall Terminals

PROPONENT: Campbell Mathewson, Century Pacific, L. P., 1201 Third
Ave,, Suite 1680; Seattle, WA 98101

LOCATION: 4350 Lake Washington Blvd

FOR FURTHER INFORMATION, PLEASE CONTACT THE PROJECT MANAGER
VANESSA DOLBEE AT (425) 430-7314.
DO NOT REMOVE THIS NOTICE WITHOUT PROPER AUTHORIZATION

PLEASE INCLUDE THE PROJECT NUMBER WHEN CALLING FOR PROPER FILE IDENTIFICATION.



LEAD AGENCY: City of Renton, Environmental Review Committee, Department
of Community & Economic Development, Planning Division

RESPONSIBLE OFFICAL: Environmental Review Committee, Department of Community
& Economic Development, Planning Division, 1055 S Grady Way,
Renton, WA 98057

DOCUMENT PURCHASE INFORMATION: The Final Environmental Impact Statement and
Mitigation Document is available for purchase from the Finance Department on the 1st Floor
of Renton City Hall. The FEIS is $35 and the Mitigation Document is $7.50 per hard copy or
$10.00 per CD of the FEIS, plus tax and postage (if mailed).

PUBLIC REVIEW: The impacts described in the Quendall Terminals DEIS and EIS Addendum are
the basis for the mitigation measures established in the Mitigation Document. The Mitigation
Document is designated by the City of Renton as the first decision document for the proposal.

APPEAL PROCESS: Upon issuance of the FEIS and Mitigation Document, a twenty (20) day
appeal period commences. Pursuant to WAC 197-11-680 and RMC 4-8-110.E., the adequacy
of the Final EIS and the Mitigation Document may be appealed. Appeals must: 1) state
specific objections of fact and/or law; 2) be submitted in writing by 5:00 p.m. September 24,
2015; and 3) be accompanied by a filing fee of $250.00. Appeals must be addressed to Phil
Olbrechts, Hearing Examiner, City of Renton, Renton City Hall, 1055 S Grady Way, Renton, WA
98055.
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Water Quality

Water Quality > Stormwater

Stormwater

Stormwater is rain and snow melt that runs off surfaces such as rooftops, paved streets,
highways, and parking lots. As water runs off these surfaces, it can pick up pollution such as: oil,
fertilizers, pesticides, soll, trash, and animal waste. From here, the water might flow directly into
a local stream, bay, or lake. Or, it may go into a storm drain and continue through storm pipes
until it is released untreated into a local waterway.

In addition, the large impervious surfaces in urban areas increase the quantity of peak flows of
runoff, which in turn cause hydrologic impacts such as scoured streambeds channels, instream
sedimentation and loss of habitat. Furthermore, because of the volume of runoff discharges, mass

loads of pollutants in stormwater can be significant. Washingt:
Stormwat
Human Health: In general, untreated stormwater is unsafe. It can contain
toxic metals, organic compounds, bacteria, and viruses. Untreated How To Dx
stormwater is not safe for people to drink and is not recommended for Sto_rm\;n_a,t
swimming. Polluted stormwater can lead to beach closures for swimming '—A"Gu-"-j_g“
and shellfish harvesting. It can also trigger toxic algal blooms. Industrial
Drinking Water: In some areas of Washington, S_t.p,t,_mw__at
notably Spokane County, and parts of Pierce and Clark counties, gravelly Monitorin:
soils allow rapid infiltration of stormwater. Untreated stormwater discharging
to the ground could contaminate aquifers that are used for drinking water. Certified [
Sediment
Degraded Water Quality: Virtually ali of our urban LQESQLL"
creeks, streams, and rivers are harmed by stormwater and Certif
poliution. Stormwater is the leading contributor to water quality poflution of Programs
urban waterways in Washington.
How Is St
Regulated

Impaired Habitat: In Washington, urban stormwater
harms and pollutes streams that provide habitat for
fish and wildlife. Alterations to the watershed, such as building homes and
other structures and clearing away trees and shrubs, are the leading causes
for stormwater pollution. Federal agencies identified habitat loss from
stormwater runoff as one of the primary obstacles to salmon recovery. (See
more about regulating flows to protect habitat.)

Permits
. nstruction r er General Permi
e Industrial Stormwater General Permit
O No-Exposure Online Form (Industrial Stormwater Permit only)
. nici r r Permi h Iand II
° nd and Gravel General Permit

Washington State Department of Transportation Municipal Stormwater General Permit

http://www.ecy.wa.gov/programs/wq/stormwater/index.html 7/5/2012
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QUENDALL TERMINAL EPA Region 10

WASHINGTON rng
EPA ID# WAD980639215

8th Congressional District
Other Names:
Last Update: November, 2009

~Site Description

The Quendall Terminals Superfund Site is located on the southeastern shore of Lake
Washington, in Renton, Washington. The site is a former creosote manufacturing facility
and has been contaminated with coal tar, pitch, creosote, and other hazardous chemicals.

Altino Properties and J. H. Baxter & Company, two of the site’s Responsible Parties, have
begun a remedial investigation/feasibility study (RI/FS) to better understand the
contamination and develop a cleanup plan. The study includes sampling of soils,
groundwater, and lake sediment along the shoreline of the site. EPA expects to review the
sampling results, complete the RI/FS and select a cleanup plan in about three years.
Earlier sampling showed that contamination at Quendall Terminals could pose a risk to
people and the environment.

The facility began operating in 1917 as the Republic Creosoting Company, which became
Reilly Tar and Chemical Corporation in 1956. Creosote was manufactured onsite for
about 53 years until 1969. This creosote manufacturing facility refined and processed coal
tar and oil-gas tar residues. The tars were purchased from the Seattle Gas Company on
Lake Union and were shipped or barged to the site. The tars consisted of polyaromatic
hydrocarbon (PAH) compounds, phenolic compounds, light aromatic compounds
(including benzene, toluene, and xylenes) and other organic compounds. At the facility,
tar distillates were refined to creosote and other chemical products. Releases of tars and
creosote products to the environment occurred in portions of the site where the transport,
production and/or storage of the products were performed. In 1971, the site was sold to
Quendall Terminals. Between 1969 and 1978, the site was used intermittently to store
diesel, crude and waste oils. Since 1977, the site has been used as a log sorting and storage
yard.

Site Responsibility: This site is being addressed through an administrative order on
consent with two potentially responsible parties (PRPs).

NPL Listing History Dates

[Proposed Date: 0971412005 |
[Removed Date: I |
[ I I

httn://vosemite.epa.gov/r10/nplpad.nsf/epaid/ WAD980639215 9/19/2015
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[Withdrawal Date: | |
[Final Date: 04/19/2006 |
IDeleted Date: I |

~Threats and Contaminants

Media Affected:

The primary contaminants of concern are carcinogenic PAHs and benzene. These
contaminants are found in the soil and ground water throughout the site. These
compounds are found at concentrations well above State cleanup levels for residential and
industrial sites. At some locations on the site, creosote product has been found under the
surface. In some areas the product is four to six feet thick. Releases of these contaminants
to Lake Washington are of particular concern.

Lake Washington is used for a variety of recreational purposes including fishing and
swimming. The southern end of Lake Washington, including the area where the site is
located, is considered prime habitat for rearing of juvenile Chinook, which is a Federal
Threatened Species, and other salmon stocks. The Cedar River, which enters Lake
Washington approximately two miles from the site, supports the largest sockeye run in the
contiguous United States. Lake Washington also supports several sensitive environments
including habitat for bull trout and the bald eagle. In addition, there are two swimming
beaches located within one half mile of the site.

+Cleanup Progress

Until 2006, the Washington State Department of Ecology (Ecology) was the lead
regulatory agency for overseeing the cleanup. A Remedial Investigation report and a draft
Risk Assessment/Focused Feasibility Study were completed by Quendall under oversight
by Ecology. No removal actions have taken place to date. In May 2005, Ecology
requested EPA take the lead for overseeing the cleanup at the site. EPA assumed the role
of lead agency at that time and in 2006 the site was added to EPA's Superfund National
Priorities List. In September 2006, Altino Properties and J. H. Baxter & Company, two of
the site’s Responsible Parties, entered into an Administrative Order on Consent (AOC)
with EPA. The AOC requires the Responsible Parties to complete a remedial investigation
and feasibility study (RI/FS). Based on the RI/FS EPA will propose a preferred cleanup
remedy, and after seeking public comment will select a final cleanup remedy. The
Responsible Parties have collected additional data during July through October 2009. That
data will be used to fill data gaps identified during the review of historic site data. EPA
expects that the RI/FS will be completed by December 2010.

httn://vosemite.ena.cov/r10/nplpad.nsf/epaid/ WAD980639215 9/19/2015
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~Regional Contacts

SITE MANAGER(S): Lynda Priddy

E-MAIL ADDRESS: priddy.lynda@epa.gov
PHONE NUMBER: 206-553-1987

COMMUNITY INVOLVEMENT Suzanne Skadowski
COORDINATOR:

E-MAIL ADDRESS skadowski.suzanne@epa.gov
PHONE NUMBER: 206-553-6689

Information pertaining to this site is housed at the following location(s):

EPA Quendall Terminals webpage:
http://yosemite.epa.gov/R10/CLEANUP.NSF/sites/quendall

EPA Region 10 Records Center
1200 6th Ave, Ste 900

Seattle, WA 98101

Call for appointment: 206-553-4494

Renton Public Library

100 Mill Ave South

Renton, WA 98057

Call ahead for hours: 425-430-6610

httn://lvacemite ena oav/r1()/nninad.nsf/enpaid/ WAD980639215 9/19/2015
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Creosote

From Wikipedia, the free encyclopedia
For other uses, see Creosote (disambiguation).

E S,

Creosotes are a category of
carbonaceous chemicals formed by
the distillation of various tars, and by
pyrolysis of plant-derived material,
such as wood or fossil fuel. They are
typically used as preservatives or

antiseptics.””) Some creosote types
were used historically as a treatment
for components of seagoing and
outdoor wood structures to prevent
rot (e.g., railroad ties and
bridgework, see image). Samples
may be commonly found inside
chimney flues where the wood or

 with creosote, at a facility of the Santa Fe Railroad, in Albuquerque,
coal burns under variable conditions - New Mexico, in March 1943. This U.S. wartime governmental photo
producing soot and tarry smoke. ’ reports that "The steaming black ties in the [left of photo]... have just
Creosotes are the principal chemicals , come from the retort where they have been impregnated with ]
responsible for the stability, scent, - creosote for eight hours." Ties are "made of pine and fir... seasoned

and flavor which is characteristic of for eight months" [as seen in the untreated railcar load at right].["!
smoke d meat; the name iS deriVed N -
from the Greek kréas (xpéac),

meaning "meat", and sétér (cotip), meaning "preserver".l*!

The two main kinds recognized in industry are wood-tar creosote and coal-tar creosote. The coal-tar
variety, having stronger and more toxic properties, has chiefly been used as a preservative for wood,
while the wood-tar variety has been used for meat preservation, ship treatment, and for medical purposes
as an expectorant, antiseptic, astringent, anaesthetic, and laxative, though these have mostly been
replaced by modern medicines. Coal-tar creosote was formerly used as an escharotic to burn malignant
skin tissue and in dentistry to prevent necrosis before its carcinogenic properties became known.
Varieties of creosote have also been made from both petroleum and oil shale and are known as oil-tar
creosote when derived from oil tar and water-gas-tar creosote when derived from the tar of water gas.
Creosote also has been made from pre-coal formations such as lignite, yielding lignite-tar creosote, and
peat, yielding peat-tar creosote.

Contents

= ] Creosote oils
» 1.1 Wood-tar creosote
= 1.1.1 Historical uses
= 1.1.1.1 Industrial

httne//en wikinedia.org/wiki/Creosote 9/19/2015
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» 1.1.1.2 Medical
= 1.1.2 Current uses
= 1.1.2.1 Industrial
= 1.1.2.2 Medical
1.2 Coal-tar creosote
= 1.2.1 Historical uses
= 1.2.1.1 Industrial
» 1.2.1.2 Medical
w 1.2.2 Current uses
s 1.2.2.1 Industrial
= 1.2.3 Health effects
1.3 Oil-tar creosote
1.4 Water-gas-tar creosote
1.5 Lignite-tar creosote
= 1.6 Peat-tar creosote
= 2 Build-up in chimneys
= 3 See also
= 4 Notes
= 5 References
= 6 External links

Creosote oils

For some part of their history, wood-tar creosote, and coal-tar creosote were suggested to be the same
substance—only of distinct origins—accounting for their common name; the two were determined only
later to be chemically different substances. All types of creosote are composed of phenol derivatives and

share some quantity of monosubstituted phenols,' but these are not the only active element of creosote.
For its useful effect, wood-tar creosote relies on the presence of methyl ethers of phenol, and coal-tar
creosote on the presence of naphthalenes and anthracenes; otherwise either type of tar would dissolve in
water.

Creosote was first discovered in its wood-tar form in 1832 by Carl Reichenbach, when he found it both
in the tar and in pyroligneous acids obtained by a dry distillation of beechwood. Because pyroligneous
acid was known as an antiseptic and meat preservative, Reichenbach did experiments with dipping meat
in a dilute solution of distilled creosote. He found that the meat was dried without undergoing

putrefaction and had attained a smoky flavor.”® This led him to reason that creosote was the antiseptic
component contained in smoke, and he further argued that the creosote he had found in wood tar was

also in coal tar, animal tar, and amber tar in the same abundance as in wood tar.”!

Soon after, in 1834, Friedrich Ferdinand Runge discovered carbolic acid in coal-tar, and Auguste
Laurence obtained it from phenylhydrate, which was soon determined to be the same compound. There
was no clear view on the relationship between carbolic acid and creosote; Runge described it as having
similar caustic and antiseptic properties, but noted that it was different, in that it was an acid and formed
salts. Nonetheless, Reichenbach argued that creosote was also the active element, as it was in

httne+/lan wikinedia aro/wiki/Crensote 9/19/2015
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pyroligneous acid. Despite evidence to the contrary, his view held sway with most chemists, and it
became commonly accepted wisdom that creosote, carbolic acid, and phenylhydrate were identical

substances, with different degrees of purity.m

Carbolic acid was soon commonly sold under the name "creosote", and the scarcity of wood-tar creosote
in some places led chemists to believe that it was the same substance as described by Reichenbach. In
the 1840s, Eugen Freiherr von Gorup-Besanez after realizing that two samples of substances labeled as
creosote were different, started a series of investigations to determine the chemical nature of carbolic
acid, leading to a conclusion that it more resembled chlorinated quinones and must have been a
different, entirely unrelated substance. Independently, there were investigations into the chemical nature
of creosote. A study by F.K. Volkel revealed that the smell of purified creosote resembled that of
guaiacol, and later studies by Heinrich Hlasiwetz identified a substance common to guaiacum and
creosote that he called creosol and determined that creosote contained a mixture of creosol and guaiacol.
Later investigations by Gorup-Besanez, A.E. Hoffmann and Siegfried Marasse showed that wood-tar
creosote also contained phenols, giving it a feature in common with coal-tar creosote. ¥

Historically, coal-tar creosote has been distinguished from what was thought of as creosote proper—the
original substance of Reichenbach's discovery—and referred to specifically as "creosote oil". But
because creosote from coal-tar and wood-tar are obtained from a similar process and have some
common uses, they have also been placed in the same class of substances, with the terms "creosote" or

"creosote oil" referring to either product.®!

Wood-tar creosote

The tf:x.'m creosote .has a broad range of Constituency of distillations of creosote from different woods at
definitions depending on the origin of different temperatures!1®I!

the coal tar oil and end use of the

material. With respect to wood Beech Oak Pine
preservatives the United States °C 200-220 200-210 200-210 200-210
Environmental Protection Agency Mon-ophenols 39.0% 39.0% 55.0% 40.0%
(EP A) considers the term creosote to Guaiacol 19.7% 26.5% 14.0% 20.3%
o . .. Creosol and homologs 40.0% 32.1% 31.0% 37.5%
mean that it is a pesticide for use as a Loss 1.3% 0 4% o 9 2%

wood preservative meeting the

American Wood Protection Association (AWPA) Standards P1/P13 and P2.!"") The AWPA Standards
require that creosote “shall be a pure coal tar product derived entirely from tar produced by the

carbonization of bituminous coal.” "Il Currently all creosote treated wood products—railroad
crossties, utility poles, foundation and marine piling, posts, lumber, and timbers—are manufactured
using this type of wood preservative. The manufacturing process can only be a pressure process under
the supervision of a licensed applicator certified by the State Departments of Agriculture. No brush-on,
spray or non-pressure uses of creosote are allowed as specified by the EPA approved label for the use of

creosote.!'*! The use of creosote according to the AWPA Standards does not allow for mixing with other
types of “creosote type” materials—such as wood-tar creosote, lignite-tar creosote, peat-tar creosote, oil-
tar creosote, and water-gas-tar creosote. The AWPA Standard P3 does however, allow blending of a

high-boiling petroleum oil meeting the AWPA Standard p4 1121 M4

httne-//lan wikinedia ara/wiki/Creosote 9/19/2015
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The information that follows describing the other various types of creosote materials and its uses should
be considered as primarily being of only historical value. This history is important, because it traces the
origin of these different material used during the 19th and early 20th centuries. Further it must be
considered that these other types of creosotes — lignite-tar, wood-tar, water-gas-tar, etc. — are not
currently being manufactured and have either been replaced with more economical materials, or
replaced by products that are more efficacious.

Wood-tar creosote is a colourless to yellowish greasy liquid with a smoky odor, produces a sooty flame
when burned, and has a burned taste. It is non-buoyant in water, with a specific gravity of 1.037 to
1.087, retains fluidity at a very low temperature, and boils at 205-225 °C. When transparent, it is in its

purest form. Dissolution in water requires up to 200 times the amount of water as the base creosote.!”!
The creosote is a combination of natural phenols: primarily guaiacol and creosol (4-methylguaiacol),
which will typically constitute 50% of the oil; second in prevalence, cresol and xylenol; the rest being a
combination of monophenols and polyphenols.

Composition of a typical beech-tar creosote! ' The SImI.) le phenols are not the only a(,:twe
element in wood-tar creosote. In solution, they

Phenol CsHsOH 5.2% coagulate albumin, which is a water-soluble
o-cresol (CH3)CéH4(OH) 10.4% protein found in meat; so they serve as a
m- and p-cresols (CH3)CsH4(OH) 11.6% preserving agent, but also cause denaturation.
o-ethylphenol CeH4(CH;5)OH 3.6% Most of the phenols in the creosote are methoxy
Guaiacol CeHy(OH)Y(OCHs) 25.0% derivatives—they contain the methoxy group
1,3,4-xylenol CéeHl3(CH3),OH 2.0% linked to the benzene nucleus (O—CH3). The
13,5-xylenol CoHy(CH,),0H 1.0% 1 high level of methyl derivates created from the
Various phenols CsHsOH— 6.2% . fh d (al t in th
Creosol and homologs  CsH3(CH3)(OH)(OCH3)—  35.0% action of heat on wood (also apparejn n t. ©

' methy!l alcohol produced through distillation)

make wood-tar creosote substantially different
from coal-tar creosote. Guaiacol is a methyl ether of pyrocatechin, while creosol is a methyl ether of
methyl-pyrocatechin, the next homolog of pyrocatechin. Methy! ethers differ from simple phenols in

being less hydrophilic, caustic and poisonous.!'”) This allows meat to successfully be preserved without

tissue denaturation, and allows creosote to be used as a medical ointment.!®!

Because wood-tar creosote is used for its
guaiacol and creosol content, it is
generally derived from beechwood rather RESINOUS WOODS.
than other woods, since it distills with a [ i I
higher proportion of those chemicals to GAS. LIQUID DISTILLATE. CHARCOAL,
other phenolics. The creosote can be ' ] '
obtal.ned by dlstl}llng the .wood tar and PYROLIGNEOUS ACID. CRUDE TAR.
treating the fraction heavier than water i
with a sodium hydroxide solution. The ! !

OILS LIGHTER THAN WATER. PITCH OR TAR:

Derivation of a wood-tar creosote from resinous woods!*”!

alkaline solution is then separated from
the insoluble oily layer, boiled in contact
with air to reduce impurities, and
decomposed by diluted sulphuric acid.
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This produces a crude creosote, which is purified by re-solution in alkali and re-precipitation with acid
and then redistilled with the fraction passing over between 200° and 225° constituting the purified

creosote. [20]

When ferric chloride is added to a dilute solution, it will turn green; a characteristic of ortho-oxy

derivatives of benzene.!'” It dissolves in sulphuric acid to a red liquid, which slowly changes to purple-
violet. Shaken with hydrochloric acid in the absence of air, it becomes red, the color changing in the

presence of air to dark brown or black.!"®!

In preparation of food by smoking, guaiacol contributes mainly to the smoky taste, while the dimethyl
ether of pyrogallol, syringol, is the main chemical responsible for the smoky aroma.

Historical uses
Industrial

Soon after it was discovered and recognized as the principle of meat smoking, wood-tar creosote became
used as a replacement for the process. Several methods were used to apply the creosote. One was to dip
the meat in pyroligneous acid or a water of diluted creosote, as Reichenbach did, or brush it over with
them, and within one hour the meat would have the same quality of that of traditionally smoked

preparations.”*!! Sometimes the creosote was diluted in vinegar rather than water, as vinegar was also

used as a preservative.”) Another was to place the meat in a closed box, and place with it a few drops of
creosote in a small bottle. Because of the volatility of the creosote, the atmosphere was filled with a

vapor containing it, and it would cover the flesh.*!]

The application of wood tar to seagoing vessels was practiced through the 18th century and early 19th
century, before the creosote was isolated as a compound. Wood-tar creosote was found not to be as
effective in wood treatments, because it was harder to impregnate the creosote into the wood cells, but

[23]

still experiments'“” were done, including by many governments, because it proved to be less expensive

on the market.**
Medical

Even before creosote as a chemical compound was discovered, it was the chief active component of
medicinal remedies in different cultures around the world.

Larrea tridentata, or the so-called creosote bush, as named after its distinct creosote smell, was used by
Native Americans in the Southwest as a treatment for many maladies. The Coahuilla Indians used the
plant for intestinal complaints and tuberculosis. The Pima drank a decoction of the leaves as an emetic,

and applied the boiled leaves as poultices to wounds or sores.*> Papago Indians prepared it medicinally
for stiff limbs, snake bites, and menstrual cramps.”®! Guaiacum, after which the guaiacol in creosote was

named, was used by native Caribbean islanders to treat tropical diseases and later for syphilis.[27(2#]
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In antiquity, pitches and resins were used commonly as
medicines. Pliny mentions a variety of tar-like substances being

used as medicine, including cedria and pissinum.*! Cedria was
the pitch and resin of the cedar tree, being equivalent to the oil of
tar and pyroligneous acid which are used in the first stage of

distilling creosote.’®!*! He recommends cedria to ease the pain
in a toothache, as an injection in the ear in case of hardness of
hearing, to kill parasitic worms, as a preventative for
impregnation, as a treatment for phthiriasis and porrigo, as an
antidote for the poison of the sea hare, as a liniment for
elephantiasis, and as an ointment to treat ulcers both on the skin

and in the lungs.>’! He further speaks of cedria being used as the embalming agent for preparing
mummies.??! Pissinum was a tar water that was made by boiling cedria, spreading wool fleeces over the

vessels to catch the steam, and then wringing them out.?2P’!

The Pharmacopeé of Lyons, published in 1786, says that cedar
tree oil can induce vomiting, and suggests it helps medicate

tumors and ulcers.?*3%! Physicians contemporary to the
discovery of creosote recommended ointments and pills made

from tar or pitch to treat skin diseases.*¥ Tar water had been
used as a folk remedy since the Middle Ages to treat affections
like dyspepsia. Bishop Berkeley wrote several works on the
medical virtues of tar water, including a philosophical work in
1744 titled Siris: a chain of philosophical reflexions and
inquiries concerning the virtues of tar water, and divers other
subjects connected together and arising one from another, and a

poem where he praised its virtues.!*®! Pyroligneous acid was also

used at the time in a medicinal water called Aqua Binelli

Given this history, and the antiseptic properties known to
creosote, it became popular among physicians in the 19th
century. A dilution of creosote in water was sold in pharmacies
as Aqua creosoti, as suggested by the previous use of
pyroligneous acid. It was prescribed to quell the irritability of the
stomach and bowels and detoxify, treat ulcers and abscesses, neutralize bad odors, and stimulate the

Portrait of Bishop Berkeley by John
Smybert, 1727

mucous tissues of the mouth and throat.?”®8 Creosote in general was listed as an irritant, styptic,
antiseptic, narcotic, and diuretic, and in small doses when taken internally as a sedative and anaesthetic.
It was used to treat ulcers, and as a way to sterilize the tooth and deaden the pain in case of a tooth-ache.
(371

Creosote was suggested as a treatment for tuberculosis by Reichenbach as soon as 1833. Following

Reichenbach, it was argued for by John Elliotson and Sir John Rose Cormack.?" Elliotson, inspired by
the use of creosote to arrest vomiting during an outbreak of cholera, suggested its use for tuberculosis

through inhalation. He also suggested it for epilepsy, neuralgia, diabetes and chronic glanders.®”! The
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idea of using it for tuberculosis failed to take hold, and use of this purpose was dropped, until the idea
was revived later in 1876 by the British doctor G. Anderson Imlay, who suggested it be applied locally

in spray to the bronchial mucous membrane. P! This was followed up in 1877 when it was argued

for in a clinical paper by Charles Bouchard and Henri Gimbert.[*”! Germ theory had been established by
Pasteur in 1860, and Bouchard, arguing that a bacillus was responsible for the disease, sought to
rehabilitate creosote for its use as an antiseptic to treat it. He began a series of trials with Gimbert to

convince the scientific community, and claimed a promising cure rate.'*! A number of publications in
Germany confirmed his results in the following years.!*?]

Following that, that was a period of experimentation of different techniques and chemicals using
creosote in tuberculosis, which lasted until about 1910, when radiation therapy looked to be a more
promising treatment. Guaiacol, instead of a full creosote solution, was suggested by Hermann Sahli in
1887; he argued it had the active chemical of creosote and had the advantage of being of definite

composition and of having a less unpleasant taste and odor."" A number of solutions of both creosote
and guaiacol appeared on the market, such as phosphotal and guaicophosphal, phosphites of creosote
and guaiacol; eosot and geosot, valerinates of creosote and guaicol; phosot and taphosot, phosphate and

tannophospate of creosote; and creosotal and tanosal, tannates of creosote.[*”] Creosote and eucalptus oil
were also a remedy used together, administered through a vaporizor and inhaler. Since then, more
effective and safer treatments for tuberculosis have been developed.

In the 1940s, Canadian-based Eldon Boyd experimented with guaiacol and a recent synthetic
modification—glycerol guaiacolate (guaifenesin)—on animals. His data showed that both drugs were
effective in increasing secretions into the airways in laboratory animals, when high enough doses were
given.

Current uses
Industrial

Wood-tar creosote is to some extent used for wood preservation, but it is generally mixed with coal-tar
creosote, since the former is not as effective. Commercially available preparations of "liquid smoke",
marketed to add a smoked flavor to meat and aid as a preservative, consist primarily of creosote and

other constituents of smoke.*s! Creosote is the ingredient that gives liquid smoke its function; guaicol
lends to the taste and the creosote oils help act as the preservative.

Medical
The guaifenesin developed by Eldon Boyd is still commonly used today as an expectorant, sold over the
counter, and usually taken by mouth to assist the bringing up of phlegm from the airways in acute

respiratory tract infections. Guaifenesin is a component of Mucinex, Robitussin DAC, Cheratussin
DAC, Robitussin AC, Cheratussin AC, Benylin, DayQuil Mucous Control, Meltus, and Bidex 400.
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Seirogan is a popular Kampo medicine in Japan, used as an anti-diarrheal, and has 133 mg wood
creosote from beech, pine, maple or oak wood per adult dose as its primary ingredient. Seirogan was
first used as a gastrointestinal medication by the Imperial Japanese Army in Russia during the Russo-

Japanese War of 1904-5.*" Creomulsion is a cough medicine in the United States, introduced in 1925,
that is still sold and contains beechwood creosote.

Creosote, in the form of samples from the creosote bush, is often found as a herbal remedy and
supplement under the name chaparral, and in the form of beechwood creosote under the name
kreosotum or kreosote.

Coal-tar creosote

The term creosote has a broad e of " :
© t?, creosote ) ab rang ° Composition of a typical coal-tar creosote!*#114]
definitions depending on the origin of the
coal tar oil and end use of the material. Aromatic hydrocarbons
Wth respect to W(,)Od preservatives t%le Polycyclic aromatic hydrocarbons (PAHs), o
United States Environmental Protection alkylated PAHS, benzenes, toluenes, 75.0-90.0%
Agency (EPA) considers the term creosote ethylbenzenes, and xylenes (BTEX)
to mean that it is a pesticide for use as a . .
. . . Tar acids / phenolics
wood preservative meeting the American 5.0-17.0%
Wood Protection Association (AWPA) Phenols, cresols, xylenols, and naphthols R
Standards PI/P,I 3and P2.(1) Tile AWPA Tar bases / nitrogen-containing heterocycles
Standards require that creosote “shall be a
pure coal tar product derived entirely from Pyl':id‘lnes, -quin(.)llncs, anZOquanllneS, 3.0-8.0%
.. acridines, indolines, and carbazoles
tar produced by the carbonization of
bituminous coal.” (2) (3) Currently all Sulfur-containing heterocycles
creosote treated wood products—railroad ) 1.0-3.0%
. o . Benzothiophenes
crossties, utility poles, foundation and
marine piling, posts, lumber, and Oxygen-containing heterocycles
timbers—are mam.lfactured using this .type Dibenzofurans 1.0-3.0%
of wood preservative. The manufacturing
process can only be a pressure process Aromatic amines
unde_r the supe.rwslon of a licensed Aniline, aminonaphthalenes, diphenyl amines, 0.1-1.0%
applicator certified by the State aminofluorenes, and aminophenanthrenes, s
Departments of Agriculture. No brush-on, cyano-PAHS, benz acridines
spray or non-pressure uses of creosote are

allowed as specified by the EPA approved label for the use of creosote. (2) The use of creosote
according to the AWPA Standards does not allow for mixing with other types of “creosote type”
materials—such as wood-tar creosote, lignite-tar creosote, peat-tar creosote, oil-tar creosote, and water-
gas-tar creosote. The AWPA Standard P3 does however, allow blend-ing of a high boiling petroleum oil
meeting the AWPA Standard P4. (3) (4)

The information that follows describing the other various types of creosote materials and its uses should
be considered as primarily being of only historical value. This history is important, because it traces the
origin of these different material used during the 19th and early 20th centuries. Further it must be
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considered that these other types of creosotes—lignite-tar, wood-tar, water-gas-tar, etc.—are not
currently being manufactured and have either been replaced with more economical materials, or
replaced by products that are more efficacious.

(1) Communication between United States Environmental Protection Agency (EPA) and the Creosote
Council. (2) Reregistration Eligibility Decision Document for Creosote, United States Environmental
Protection Agency 2008. (3) American Wood Protection Association Book of Standards 2013 (4)
Preservative Treatment of Wood by Pressure Methods, United States Department of Agriculture, Forest
Service, Handbook No. 40, 1952.

Coal-tar creosote is greenish-brown liquid, with different degrees of darkness, viscosity, and
fluorescence depending on how it's made. When freshly made, the creosote is a yellow oil with a
greenish cast and highly fluorescent; the fluorescence increased by exposure to air and light. After

settling, the oil is dark green by reflected light and dark red by transmitted light." To the naked eye, it
will generally appear brown. The creosote (often called "creosote oil") consists almost wholly of
aromatic hydrocarbons, with some amount of bases and acids and other neutral oils. The flash point is

70-75 °C and burning point is 90-100 °C,’! and when burned it releases a greenish smoke.’ The
smell largely depends on the naptha content in the creosote; if there is a high amount, it will have a
naptha-like smell; otherwise it will smell more of tar.

In the process of coal-tar distillation, the distillate is collected into four fractions; the "light oil", which
remains lighter than water, the "middle oil" which passes over when the light oil is removed; the "heavy
oil", which sinks; and the "anthracene oil", which when cold is mostly solid and greasy, of a buttery
consistence. Creosote refers to the portion of coal tar which distills as "heavy oil", typically between 230
—270 °C, also called "dead oil"; it sinks into water but still is fairly liquid. Carbolic acid is produced in

the second fraction of distillation and is often distilled into what is referred to as "carbolic oil" B3B3
[56]
_ o 57 Commercial creosote will
Derivation and general composition of coal-tar creosote . .
contain substances from six
4
BITUMINOUS COAL. groups.”*®! The two groups
, { | occur in the greatest
GAS. TAR. COKE. amounts and are the
l { l products of the distillation
" : n
OILS LIGHTER THAN WATER. OILS HEAVER PITCH. process—the "tar acids",
N WATER. s b At °
CREOSOTE. which d1§t111 be.low 205 °C
| and consist mainly of
DISTILLATION LIMITS AND GENERAL NATURE OF THE AROMATIC CONSTITUENTS. phenols, cresols, and
AICLIGHT OILS s, | NAPHTHALENES. | CONSTITUENTS OF AN ANTHRACENE NATURE. | | xylenols, including
LIQUID AT ROOM | SOLID AT ROOM LIQUID AT ROOM |  SOLID AT ROOM ‘ carbolic acid—and
TEMP.. TEMP.. TEMP.. TEMP..

aromatic hydrocarbons,
which divide into
naphthalenes, which distill
approximately between 205° and 255 °C, and constituents of an anthracene nature, which distill above

205°C. . 285°C._ .. . 295°C. 380°C.

255 °C.®1 The quantity of each varies based on the quality of tar and temperatures used, but generally,
the tar acids won't exceed 5%, the naphthalenes will make up 15 to 50%, and the anthracenes will make
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up 45% to 70%.1%8 The hydrocarbons are mainly aromatic; derivatives of benzene and related cyclic
compounds such as naphthalene, anthracene, phenanthrene, acenapthene, and fluorene. Creosotes from
vertical-retort and low temperature tars contain, in addition, some paraffinic and olefinic hydrocarbons.
The tar-acid content also depends on the source of the tar—it may be less than 3% in creosote from

coke-oven tar and as high as 32% in creosote from vertical retort tar.”®! All of these have antiseptic
properties. The tar acids are the strongest antiseptics but have the highest degree of solubility in water
and are the most volatile; so, like with wood-tar creosote, phenols are not the most valued component, as

by themselves they would lend to being poor preservatives.[6°] In addition, creosote will contain several
products naturally occurring in coal—nitrogen-containing heterocycles, such as acridines, carbazoles,
and quinolines, referred to as the "tar bases" and generally make up about 3% of the creosote—sulfur-

containing heterocycles, generally benzothiophenes[61]—and oxygen-containing heterocycles,

dibenzofurans.'®? Lastly, creosote will contain a small number of aromatic amines produced by the other
substances during the distillation process and likely resulting from a combination of thermolysis and

hydrogenation.[“][“] The tar bases are often extracted by washing the creosote with aqueous mineral

acid,® although they're also suggested to have antiseptic ability similar to the tar acids.

Commercially used creosote is often treated to extract the carbolic acid, naphthalene, or anthracene
content. The carbolic acid or naphthalene is generally extracted to be used in other commercial products.

165) American produced creosote oils typically will have low amounts of anthracene and high amounts of
naphthalene, because when forcing the distillate at a temperature that produces anthracene the soft pitch
will be ruined and only the hard pitch will remain; this ruins it for use in roofing purposes, and only

leaves a product which isn't commercially useful. [

Historical uses
Industrial

The use of coal-tar creosote on a commercial scale began in 1838, when a patent covering the use of
creosote oil to treat timber was taken out by John Bethell. The "Bethell process"—or as it later became
known, the full-cell process—involves placing wood to be treated in a sealed chamber and applying a
vacuum to remove air and moisture from wood "cells". The wood is then pressure-treated to impregnate
it with creosote or other preservative chemicals, after which vacuum is reapplied separate the excess
treatment chemicals from the timber. Alongside the zinc chloride-based "Burnett process”, use of
creosoted wood prepared by the Bethell process became a principal way of preserving railway timbers
(e.g., ties, sleepers) so wood rot and need for replacement could be avoided.!®"

Besides treating wood, it was also used for lighting and fuel. In the beginning, it was only used for
lighting needed in harbor and outdoor work, where the smoke that was produced from burning it was of
little inconvenience. By 1879, lamps had been created that ensured a more complete combustion by
using compressed air, removing the drawback of the smoke. Creosote was also processed into gas and
used for lighting that way. As a fuel, it was used to power ships at sea and blast furnaces for different
industrial needs, once it was discovered to be more efficient than unrefined coal or wood. It was also
used industrially for the softening of hard pitch, and burned produce lamp black. By 1890, the

production of creosote in the United Kingdom totaled approximately 29,900,000 gallons per year.’?!
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In 1854, Alexander McDougall and Angus Smith developed and patented a product called McDougall's
Powder as a sewer deodorant; it was mainly composed from carbolic acid derived from creosote.
McDougall, in 1864, experimented with his solution to remove entozoa parasites from cattle pasturing

on a sewage farm.[”) This later led to widespread use of creosote as a cattle wash and sheep dip.

External parasites would be killed in a creosote diluted dip, and drenching tubes would be used to

administer doses to the animals stomach to kill internal parasites.®!

Two later methods for creosoting wood were introduced after the turn of the century, referred to as
empty-cell processes, because they involve compressing the air inside the wood so that the preservative
can only coat the inner cell walls rather than saturating the interior cell voids. This is a less effective,
though usually satisfactory, method of treating the wood, but is used because it requires less of the
creosoting material. The first method, the "Riiping process" was patented in 1902, and the second, the
"Lowry process" was patented in 1906. Later in 1906, the "Allardyce process" and "Card process" were

patented to treat wood with a combination of both creosote and zinc chloride.®® In 1912, it was
estimated that a total of 150,000,000 gallons were produced in the United States per year.

Medical

Coal-tar creosote, despite its toxicity, was used as a stimulant and escharotic, as a caustic agent used to

treat ulcers and malignancies and cauterize wounds and prevent infection and decay. It was particularly

used in dentistry to destroy tissues and arrest necrosis. 170171

Current uses
Industrial

Coal-tar creosote is the most widely used wood treatment today; both industrially, processed into wood
using pressure methods such as "full-cell process” or "empty-cell process”, and more commonly applied
to wood through brushing. In addition to toxicity to fungi, insects, and marine borers, it serves as a
natural water repellant. It's commonly used to preserve and waterproof cross ties, pilings, telephone
poles, power line poles, marine pilings, and fence posts. Although suitable for use in preserving the
structural timbers of buildings, it is not generally used that way because it is difficult to apply.

Due to its carcinogenic character, the European Union has regulated the quality of creosote for the EU

market "% and requires that the sale of creosote be limited to professional users.["" The United States
Environmental Protection Agency regulates the use of coal tar creosote as a wood preservative under the

provisions of the Federal Insecticide, Fungicide, and Rodenticide Act. Creosote is considered a

restricted-use pesticide and is only available to licensed pesticide applicators[75][76]

Health effects
According to the Agency for Toxic Substances and Disease Registry (ATSDR), eating food or drinking
water contaminated with high levels of coal tar creosote may cause a burning in the mouth and throat,

and stomach pains. ATSDR also states that brief direct contact with large amounts of coal tar creosote
may result in a rash or severe irritation of the skin, chemical burns of the surfaces of the eyes,
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convulsions and mental confusion, kidney or liver problems, unconsciousness, and even death. Longer
direct skin contact with low levels of creosote mixtures or their vapors can result in increased light
sensitivity, damage to the cornea, and skin damage. Longer exposure to creosote vapors can cause
irritation of the respiratory tract.

The International Agency for Research on Cancer (IARC) has determined that coal tar creosote is
probably carcinogenic to humans, based on adequate animal evidence and limited human evidence. It is
instructive to note that the animal testing relied upon by IARC involved the continuous application of
creosote to the shaved skin of rodents. After weeks of creosote application, the animals developed
cancerous skin lesions and in one test, lesions of the lung. The United States Environmental Protection
Agency has stated that coal tar creosote is a probable human carcinogen based on both human and

animal studies.”” As such, the Federal Occupational Safety and Health Administration (OSHA) has set
a permissible exposure limit of 0.2 milligrams of coal tar creosote per cubic meter of air (0.2 mg/m3) in
the workplace during an 8-hour day, and the Environmental Protection Agency (EPA) requires that
spills or accidental releases into the environment of one pound (0.454 kg) or more of creosote be
reported to them.!”®]

There is no unique exposure pathway of children to creosote. Children exposed to creosote will probably
experience the same health effects seen in adults exposed to creosote. It is unknown whether children
differ from adults in their susceptibility to health effects from creosote.

A 2005 mortality study of creosote workers found no evidence supporting an increased risk of cancer
death, as a result of exposure to creosote. Based on the findings of the largest mortality study to date of
workers employed in creosote wood treating plants, there is no evidence that employment at creosote
wood-treating plants or exposure to creosote-based preservatives was associated with any significant
mortality increase from either site-specific cancers or non-malignant diseases. The study consisted of
2,179 employees at eleven plants in the United States where wood was treated with creosote
preservatives. Some workers began work in the 1940s to 1950s. The observation period of the study
covered 1979- 2001. The average length of employment was 12.5 years. One third of the study subjects
were employed for over 15 years.[79]

The largest health effect of creosote is deaths caused by residential chimney fires due to chimney tar

(creosote) build-up. This is entirely unconnected with its industrial production or use.l®%

Qil-tar creosote

Oil-tar creosote is derived
from the tar that forms
when using petroleum or
shale oil in the
manufacturing of gas.
The distillation of the tar
from the oil occurs at
very high temperatures;
around 980 °C. The tar
forms at the same time as

Derivation and general composition of water-gas-tar creosotel®”!
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COKE OR ANTHRACITE.
STEAM
AND

CREOSOTE.

GENERAL DISTILLATION LIMITS OF CONSTITUENTS.

: H POSSIBLY POSSIBLY OF AN ANTHRACENE NATURE BUT GENERALLY
this has mainly been NAPHTHALENE CONTAINING PARAFFIN HYDROCARBONS,
produced in the United SOLID AT ROOM | LIQUID AT ROOM SOLID AT ROOM LIQUID AT ROOM
States in the Pacific coast, 208°C. s5°C. apseC. 340°C. 380°C;

where petroleum has been
more abundant than coal.
Limited quantities have been used industrially, either alone, mixed with coal-tar creosote, or fortified
1,821

with pentachloropheno
Water-gas-tar creosote

Water-gas-tar creosote is also derived from petroleum oil or shale oil, but by a different process; its
distilled during the production of water-gas. The tar is a by-product resulting from enrichment of water
gas with gases produced by thermal decomposition of petroleum. Of the creosotes derived from oil, its
practically the only one used for wood preservation. It has the same degree of solubility as coal-tar
creosote and is easy to impregnate into wood. Like standard oil-tar creosote, it has a low amount of tar

acids and tar bases, and has less antiseptic qualities.””! Petri dish tests have shown that water-gas-tar

creosote is one-sixth as anti-septically effective as that of coal-tar. (83)

Lignite-tar creosote

Lignite-tar creosote is produced from lignite rather than bituminous coal, and varies considerably from
coal-tar creosote. Also called "lignite oil", it has a very high content of tar acids, and has been used to

increase the tar acids in normal creosote when necessary.®*¥ When it has been produced, its generally
been applied in mixtures with coal-tar creosote or petroleum. Its effectiveness when used alone has not
been established. In an experiment with southern yellow pine fence posts in Mississippi, straight lignite-
tar creosote was giving good results after about 27 years exposure, although not as good as the standard

coal-tar creosote used in the same situation.®

Peat-tar creosote

There have also been attempts to distill creosote from peat-tar, although mostly unsuccessful due to the

problems with winning and drying peat on an industrial scale.l®® Peat tar by itself has in the past been
used as a wood preservative.

9/19/2015
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Build-up in chimneys

Burning wood and fossil fuels at low temperature causes incomplete combustion of the oils in the wood,
which are off-gassed as volatiles in the smoke. As the smoke rises through the chimney it cools, causing
water, carbon, and volatiles to condense on the interior surfaces of the chimney flue. The black oily
residue that builds up is referred to as creosote, which is similar in composition to the commercial
products by the same name, but with a higher content of carbon black.

Over the course of a season creosote deposits can become several inches thick. This creates a
compounding problem, because the creosote deposits reduce the draft (airflow through the chimney)
which increases the probability that the wood fire is not getting enough air to burn at high temperature.
Since creosote is highly combustible, a thick accumulation creates a fire hazard. If a hot fire is built in
the stove or fireplace, and the air control left wide open, this may allow hot oxygen into the chimney
where it comes in contact with the creosote which then ignites—causing a chimney fire. Chimney fires
often spread to the main building because the chimney gets so hot that it ignites any combustible
material in direct contact with it, such as wood. The fire can also spread to the main building from
sparks emitting from the chimney and landing on combustible roof surfaces. In order to properly
maintain chimneys and heaters that burn wood or carbon-based fuels, the creosote buildup must be

removed. Chimney sweeps perform this service for a fee.B

73% of heating fires and 25% of all residential fires in the United States are caused by failure to clean

out creosote buildup. Since 1990, creosote buildup has caused 75% fewer fires..®™ This is partly due to
the use of efficient wood-burning stoves that fully combust the carbon from fuel.

See also

= Pentachlorophenol
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Toxics in surface runoff to Puget Sound

In our state’s effort to restore and recover Puget Sound, the WHY IT MATTERS
Washington State Department of Ecology (Ecology) and other

organizations are evaluating the loadings, pathways, sources, and
hazards of toxic chemicals (toxics) released into the Puget Sound

Polluted stormwater runoff is
the leading pollution threat to
our lakes, rivers, streams,

ecosystem. These studies will help guide decisions about how to and Puget Sound. Broadly
most effectively direct resources to reduce toxic contamination in speaking, the primary
Puget Sound. contaminants in stormwater

runoff are nutrients, bacteria,

The study, Toxics in Surface Runoff to Puget Sound: Phase 3 sediment, and toxic chemicals.

Data and Load Estimates, www.ecy.wa.gov/biblio/1103010.html, Nutrients from fertilizers and

represents one component of this larger effort. Earlier phases of animal wastes (manure) cause
the Puget Sound toxic loading studies identified surface runoff algae blooms that can rob
as the largest contributor of toxic chemicals to Puget Sound. oxygen from water. Bacteria

from animal wastes and failing
septic systems can make
people sick and can make

The purpose of this study is to determine the relative chemical
contributions from different land-cover types and to refine

chemical load estimates. Ecology worked with a team of local shellfish unhealthy to eat.
experts and used independent third-party review to ensure that Fine sediments can smother
the scientific methods used were credible. aquatic habitats and carry toxic

chemicals. Stormwater scours
river channels, which creates
erosion and muddy runoff that
carries fine sediments.

Ecology will combine information from these multiple studies to
address the following questions about specific toxic chemicals in

Puget Sound:

e Where do the toxic chemicals come from? Toxic chemicals may be our

e How much is being delivered? ?r:ggzsétﬁztacil?;g:gsgi‘i:;

e What delivery pathways contribute toxic loads to Puget Sound? fror¥1 so many diffuse ind

e What is the relative importance of these chemicals? hard-to-trace sources. Once
released, toxic chemicals can

Broad range of chemicals analyzed affect the environment and

human health.
The study analyzed many different chemicals and groups of
chemicals in surface runoff including:

Contacts
e Heavy metals
¢ Polycyclic aromatic hydrocarbons (PAHs) Robert Duff
e Flame retardants such as polybrominated diphenyl ' ?c?t? ;t?cm?fs@ggcv.wa. qov
ethers (PBDEs)
e Polychlorinated biphenyls (PCBs) Mindy Roberts
e Total petroleum hydrocarbons 360-407-6804
e Oil and grease mindy.roberts@ecy.wa.gov
¢ Phthalates
¢ Pesticides (herbicides and insecticides)
e Semi-volatile compounds
e Nutrients
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Study characterized four land-cover types

Surface runoff includes stormwater as well as baseflow in rivers and streams draining to Puget Sound.
Baseflow is the water in a stream or river before it rains and comes from underground sources called
groundwater. Surface runoff was sampled from four land-cover types:

e Commercial/industrial

Residential

Agricultural

Forest, field, and other undeveloped lands

The study collected water samples from small streams before and during storm events. From August
2009 through July 2010, samples were collected from 16 streams within the Puyallup River and
Snohomish River watersheds. Monitoring took place during six storm events distributed over the fall,
winter, and spring and during two periods of baseflow. Monitoring also included measuring the
streamflows in these watersheds continuously during this study period.

Pollutant levels higher during storms

The study found toxic chemicals more frequently and at higher levels during storm events compared with
the baseflow in streams between storms. Toxic loads were substantially higher during storm events than
for baseflow across all four land-cover types.

Runoff pollutant levels higher from developed lands than from forested lands

During storm events, toxic chemicals were generally found most frequently and at highest levels in
streams in commercial/industrial sub-basins and at lowest levels in forested sub-basins. Agricultural and
residential stormwater also contained higher levels of many toxic chemicals compared to stormwater
from forested lands.

A substantial number of storm-event samples, primarily from commercial/industrial lands, did not meet
state and federal water quality or human health standards for several chemicals:

¢ Dissolved copper, lead, and zinc
e Total mercury

e PCBs

e Bis(2-ethylhexyl) phthalate

e Several carcinogenic PAHs

e Pentachlorophenol, a pesticide

Commercial/industrial lands have highest loading rate; forest lands have highest
total load

Toxic loading rates, or the mass per unit of area, are highest in commercial/industrial lands compared to
the other three land covers. Since commercial and industrial lands occupy less than 1 percent of the Puget
Sound watershed, the total loads from commercial/industrial lands are lower than the other land covers.

Publication Number: 11-03-025 2
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Most toxic chemicals were infrequently found in runoff from forested lands. However, forested lands
occupy 83 percent of the land surface draining to Puget Sound. When contributions are added across all
forest land, the combination of low chemical concentration but high streamflow volume translates to
high chemical loads. Loads from forested lands may represent naturally occurring chemicals, chemicals
deposited from the atmosphere, or other human sources of chemicals.

The highest chemical levels were found in stormwater from the most developed land uses. This is also
where violations of water quality and human health standards occurred. However, looking only at the
total chemical load for the Puget Sound watershed as a whole may mask these hot spots in the ecosystem
where localized high levels occur.

Study refines loading estimates

This surface runoff study used locally-derived contaminant levels to estimate loads. Levels in this study
were lower than in the Phase 1 and 2 analyses because streams were sampled directly. Phase 1 and 2
relied on initial estimates based on a literature search of historical data from other regions and a mix of
data from streams and stormwater conveyance systems. By collecting samples directly from streams,
Ecology took into account environmental processes such as dilution, deposition, degradation, and other
mechanisms that reduce concentrations of pollutants as they move away from their sources. PBDEs are
an exception since concentrations were higher compared with those used for earlier load estimates.

Loads Oil & Grease Petroleum Zinc Copper Total PAHs
(pounds per year} (pounds per year) (pounds per year) (pounds per year) (pounds per year) (pounds per year)
Estimates based on local sampling:

18,000,000 - 710,000 - 250,000 - 61,000 -
Phase 3 23,000,000 800,000 300,000 140,000 300 -600
Initial estimates based on historical data:
21,000,000 = | Not distinguished 380,000 - 110,000 —
* ' ) ) 1 -
Phase 1 120,000,000 | from oil & grease | 1,400,000 440,000 7,800 -63,000
13,000,000 — | Not distinguished 220,000 — 69,000 -
Phase 2™ 92,000,000 | from oil & grease 970,000 320,000 3,000 - 27,000

* www.ecy.wa.gov/biblio/0710079.html
** www.ecy.wa.gov/biblio/0810084addendum2.htmi

The local sampling effort in this study also distinguished between petroleum and “oil and grease,”
which was not done for the Phase 1 and 2 analyses. Oil and grease is a pollutant that has been used as a
surrogate for petroleum in other loadings studies but is not a direct measure of petroleum. Oil and grease
can include other components such as animal fats, vegetable oils, soaps, and other biological oils. The local
data indicate a similar amount of oil and grease compared to previous estimates. The laboratory method
for total petroleum hydrocarbons provides a more direct estimate for petroleum-based products alone.
Petroleum-based contributions are much lower than the total oil and grease load, although petroleum
remains the largest contributor by mass of any other contaminant sampled. Petroleum loads are roughly
two to three times more than zinc, the next largest contributor by mass to Puget Sound.

Publication Number: 11-03-025 3
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In addition to using local experts to inform and review the study, Ecology requested that the U.S.
Environmental Protection Agency (EPA) manage a paid independent peer review by a panel of national
experts. Some independent reviewers commented that the methods agreed upon by our local experts
may underestimate loadings.

Conclusions

» Surface runoff is the largest contributor for most chemicals sampled.
e Pollutant levels are higher during storms than baseflow.
e Commercial/industrial areas have higher loading rates than other land-cover types.

e Petroleum-based contributions are much lower than the total oil and grease load, although petroleum
remains the largest contributor by mass of any other contaminant sampled.

What's next?

Information from the report will be combined with other studies from the toxics loading project to provide
context for the loading estimates by identifying their sources and potential hazards. Ecology and its
partners will use the information to help hone strategies for controlling toxic chemicals in the Puget
Sound ecosystem. These strategies will be refined over time to reflect new information and new
approaches for toxics reduction in Puget Sound.

Websites

Control of Toxic Chemicals in Puget Sound web page:
WWW.ecy.wa.gov/programs/wqg/pstoxics/index.html

The focus sheet, Update: Control of Toxic Chemicals in Puget Sound:
www.ecy.wa.gov/biblio/1103012.html

The report, Toxics in Surface Runoff to Puget Sound: Phase 3 Data and Load Estzmates
www.ecy.wa.gov/biblio/1103010.html

This focus sheet, Focus on: Toxics in Surface Runoff to Puget Sound:
www.ecy.wa.gov/biblio/1103025.html

Glossary

For definitions of terms used in this focus sheet, see the report listed above.

Special accommodations

If you need this document in a version for the visually impaired, call 360-407-6764. Persons with hearing
loss, call 711 for Washington Relay Service. Persons with a speech disability, call 877-833-6341.
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CITY OF RENTON, WASHINGTON ST OF RENTON

HYILTY 8vST e
RESOLUTION NO. 3761

A RESOLUTION OF THE CITY OF RENTON, WASHINGTON

RATIFYING THE WATER RESOURCE INVENTORY AREA (WRIA) 8

CHINOOK SALMON CONSERVATION PLAN

WHEREAS, in March 1999, the National Oceanic and Atmospheric Administration
(NOAA) Fisheries listed the Puget Sound Chinook salmon evolutionary significant unit as a
threatened species under the Endangered Species Act (ESA); and

WHEREAS, in November 1999, the United States Fish and Wildlife Service (USFWS)
listed the Puget Sound bull trout distinct population segment as a threatened species under the
ESA; and

WHEREAS, under the ESA, it is illegal to take a listed species, and the ESA defines the
term “take” to include actions that could harm listed species or their habitat; and

WHEREAS, actions that are directly or indirectly authorized by local governments could
potentially expose local governments to civil or criminal penalties under the ESA; and

WHEREAS, under the ESA, Section 4(f), NOAA Fisheries (for Chinook salmon) and
USFWS (for bull trout) are required to develop and implement recovery plans to address the
recovery of the species; and -

WHEREAS, an essential ingredient for the development and implementation of an
effective recovery program is coordination and cooperation among federal, state, and local

agencies, tribes, businesses, researchers, non-governmental organizations, landowners, citizens,

and other stakeholders as required; and
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WHEREAS, Shared Strategy for Puget Sound, a regional non-profit organization, has
assumed a lead role in the Puget Sound response to developing a recovery plan for submittal to
NOAA Fisheries and the USFWS; and

WHEREAS, Shared Strategy intends that its recovery plan will include commitments
from participating jurisdictions and stakeholders; and

WHEREAS, local junisdictions have authority over some habitat-based aspects of
Chinook survival through land use and other policies and programs; and the state and tribes, who
are the legal co-managers of the fishery resource, are responsible for addressing harvest and
hatchery management in WRIA 8; and

WHEREAS, in WRIA 8, habitat actions to significantly increase Chinook productivity
trends are necessary, in conjunction with other recovery efforts, to avoid extinction in the near
term and restore WRIA 8 Chinook to viability in the long term; and

WHEREAS, the City of Renton values ecosystem health; water quality improvement;
flood hazard reduction; open space protection; and maintaining a legacy for future generations,
including commercial, tribal, and sport fishing, quality of life, and cultural heritage; and

WHEREAS, the City of Renton supports cooperation at the WRIA level to set common
priorities for actions among partners, efficient use of resources and investments, and distribution
of responsibility for actions and expenditures;

WHEREAS, 27 local governments in WRIA 8 jointly funded development of The WRIA
8 Steering Committee Proposed Lake Washington/Cedar/Sammamish Watershed Chinook
Salmon Conservation Plan (the Plan), published February 25, 2005 following public input and

review; and
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WHEREAS, while the Plan recognizes that salmon recovery is a long-term effort, it
focuses on the next 10 years and includes a scientific framework, a start-list of priority actions and
comprehensive action lists, an adaptive management approach, and a funding strategy; and

WHEREAS, the City of Renton has consistently implemented habitat restoration and
protection projects, and addressed salmon habitat through its land use and public outreach policies
and programs over the past five years; and

WHEREAS, it is important to provide jurisdictions, the private sector and the public with
certainty and predictability regarding the course of salmon recovery actions that the region will be
taking in the Lake Washington/Cedar/Sammamish Watershed, including the Puget Sound
nearshore; and

WHEREAS, if insufficient action is taken at the local and regional level, it is possible that
the federal government could list Puget Sound Chinook salmon as an endangered species,
thereby decreasing local flexibility;

NOW, THEREFORE, THE CITY COUNCIL OF THE CITY OF RENTON,

WASHINGTON, DOES RESOLVE AS FOLLOWS:

SECTION L The above findings are true and correct in all respects.
SECTION I The City of Renton hereby ratifies The WRIA 8 Steering Committee

Proposed Lake Washington/Cedar/Sammamish Watershed Chinook Saimon Conservation Plan,
dated February 25, 2005 (the Plan). Ratification is intended to convey the City of Renton’s
approval and support for the following:
1. The following goals for the Plan:
a) The Plan mission statement to conserve and recover Chinook salmon and

other anadromous fish, focusing on preserving, protecting and restoring habitat with the intent to

%)
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recover listed species, including sustainable, genetically diverse, harvestable populations of
naturally spawning Chinook salmon.

b) The multiple benefits to people and fish of Plan implementation including
water quality improvement; flood hazard reduction; open space protection; and maintaining a
legacy for future generations, including commercial, tribal and sport fishing, quality of life, and
cultural hentage.

2. Continuing to work collaboratively with other jurisdictions and stakeholders in the
Lake Washington/Cedar/Sammamish Watershed (WRIA 8) to implement the Plan.

3. Using the scientific foundation and the conservation strategy as the basis for local
actions recommended in the plan and as one source of best available science for future projects,
ordinances, and other appropriate local government activities.

4. Adopting an adaptive management approach to Plan implementation and funding
to address uncertainties and ensure cost-effectiveness by tracking actions, assessing action
effectiveness, learning from results of actions, reviewing assumptions and strategies, making
corrections where needed, and communicating progress. Developing and implementing a cost-
effective regional monitc;ring program as part of the adaptive management approach.

5. Using the comprehensive list of actions, and other actions consistent with the Plan,
as a source of potential site specific projects and land use and public outreach recommendations.
Jurisdictions, agencies, and stakeholders can implement these actions at any time.

6. Using the start-list to guide priorities for regional funding in the first ten years of
Plan implementation, and implementing start-list actions through local capital improvement
projects, ordinances, and other activities. The start-list will be revised over time, as new

opportunities arise and as more is learned through adaptive management.
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7. Using an adaptive approach to funding the Plan through both local sources and by
working together (within WRIA 8 and Puget Sound) to seek federal, state, grant, and other
funding opportunities. The long-term ultimate goal is to fund the Plan through a variety of
sources at the current 2004 level plus 50 percent, recognizing that this resolution cannot obligate
future councils to financial commitment and that the funding assumptions, strategies, and options
will be revisited periodically.

8. Forwarding the Plan to appropriate federal and state agencies through Shared
Strategy for Puget Sound, to be included in the Puget Sound Chinook salmon recovery plan.

SECTION III. The City of Renton recognizes that negotiation of commitments and
assurances/conditions with appropriate federal and state agencies will be an iterative process. Full
implementation of this Plan is dependent on the following:

L. NOAA Fisheries will adopt the Plan, as an operative element of its ESA Section

4(f) recovery plan for Puget Sound Chinook salmon.

2. NOAA Fisheries and USFWS will:

a) take no direct enforcement actions against the City of Renton under the
ESA for implementation of actions recommended in or consistent with the Plan,
b) endorse the Plan and its actions, and defend the City of Renton against

legal challenges by third parties, and

c) reduce the regulatory burden for City of Renton activities recommended in
or consistent with the Plan that require an ESA Section 7 consultation.
3. Federal and state governments will:
a) provide funding and other monetary incentives to support Plan actions and

monitoring activities,
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b) streamline permitting for projects implemented primarily to restore
salmonid habitat or where the actions are mitigation that further Plan implementation,

c) offer programmatic permitting for local jurisdiction actions that are
consistent with the Plan,

d) accept the science that is the foundation of the Plan and support the
monitoring and evaluation framework,t

e) incorporate actions and guidance from the Plan in future federal and state

transportation and infrastructure planning and improvement projects, and

) direct mitigation resources toward Plan priorities.
SECTION1V. This resolution does not obligate the City of Renton Council to

future appropriations beyond current authority.

PASSED BY THE CITY COUNCIL this _18th day of July , 2005.

Borumer . (altoro

Bonnie I. Walton, City Clerk

APPROVED BY THE MAYOR this 1g8t+n _ day of July , 2005.

\,Zméw Va

Terri Brlere, Mayor Pro Tem
Approved #0o form:

R~

Lawrence J. Warren, értgf Attorney

RES.1120:6/29/05:ma
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kg King County

The Science of Stormwater

King County's water resources - its streams, lakes, wetlands, groundwater, and Puget
Sound - play an important role in the quality of life we enjoy. They provide us recreation and
drinking water, support tourism and salmon, and are used by industry. These waters,
however, are vulnerable to poliution from a wide variety of human activities.

This Page Discusses:

+ What stormwater is, where it comes from, and why it is important (#whatis)

- How it is polluted, including details on specific pollutants and their sources
(#pollutants)

+ How stormwater pollution is controlled (#controls)

+ What are Stormwater Facilities, and how do they work?
(http://www.kingcounty.qgov/environment/waterandland/stormwater/introduction/facilities.aspx}

+ What businesses need to do to protect stormwater (#businesses)

+ What homeowners can do to protect stormwater (#homeowners)

What is Stormwater, Where Does it Come From, and
Why is it Important?

Many of our water pollution problems are due in large part to pollutants that are
washed off the land by storms. The quality of stormwater from public facilities,
commercial and industrial businesses, residences, and agricultural lands is an increasing
concern nationwide. Many people believe that stormwater is "clean" and that it does not
harm water quality. This perception is understandable since the amount of poliution from
any one spot is not usually significant by itself. But when all these small amounts are
combined, they can cause big water quality problems.

In vegetated areas such as forests, fields and wetlands rain water seeps into the ground.
However, when rain falls on paved and other hard surfaces it runs off and is conveyed by
pipes and ditches directly to King County's lakes, wetlands, and streams. This water that
flows across the land is called stormwater runoff. Stormwater runoff although
starting as rain, collects pollutants when it hits the ground and travels. For exampie,
runoff from parking lots picks up oil and grease dripped from cars, asbestos from worn
brake linings, and zinc from tires. Pesticides, herbicides, and fertilizers are washed off from
landscaped areas, and soils are washed away from construction sites. Any substance
found on the ground can wind up in stormwater runoff.

Storm Drains Lead to Lakes and Streams

Storm drainage systems are designed to decrease the chance of flooding in areas that
have been developed with homes, businesses, and roads. The rainwater that used to seep
into vegetated areas now must be collected and carried elsewhere. The storm drainage
system collects this storm water runoff and carries it to the nearest wetland, lake, stream, or
to Puget Sound. In urban areas the storm drainage system consists of drains and
underground pipes. Storm drains are normally located in streets and parking lots. In rural
areas the storm drainage system may be in the form of ditches that carry the stormwater
along a roadside or piece of property. These drainage systems are meant to carry only
unpolluted stormwater to the nearest natural body of water. Putting oil, antifreeze,

httn://www.kingcountv.gov/environment/waterandland/stormwater/introduction/science.as... 8/19/2012
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detergents, and other material into the storm drainage system is the same as
dumping them directly into a lake or stream.

The sanitary sewer system is different. Sanitary sewer drains lead to the sanitary sewer
system and end up at a wastewater treatment plant. This system carries household
wastewater and some permitted industrial wastewater. The wastewater in this system is
treated before being discharged into a natural water body.

Keeping pollutants out of the water isn't just a good idea - it's the law. The Washington
State Water Pollution Control Law (RCW 90.48) and the King County Code (KCC 9.12)
prohibit the discharge of pollutants to the storm drainage system, surface water and
groundwater. Direct dumping of material or polluted stormwater can negatively affect every
water body it enters. Pollution can cause: algal blooms that cause taste and odor problems
and impaired recreation and aesthetics; lesions and tumors in fish and other animals;
destruction of fish spawning areas and other habitat for plants and animals; decrease in
fishing, swimming, and boating opportunities.

Many people know that it is illegal to dump toxic chemicals or other material down a storm
drain. But you also are polluting if you allow pollutants to be washed into a storm drain with
stormwater runoff or with wash water. For instance, you may be polluting if you:

+ allow wash water from engine or equipment or car washing to enter a storm drain;
+ spill antifreeze or other material without cleaning it up;

+ allow materials or wastes stored outside to leak on the ground; or

+ clear land without taking steps to prevent erosion.

Stormwater Poliutants

Any substance that can render water harmful to people, fish, or wildlife or impair
recreation or other beneficial uses of water is considered a poliutant. The broad
categories of pollutants and their effects on fish and wildiife are described below.

+ Qils and Greases (#oilgrease)

* Metals (#metals)

+ Sediments (#sediments)

* Oxvgen-Demanding Substances (#oxygendemand)
* Nutrients (#nutrients)

+ Toxic Organic Compounds (#toxicorganics)

» Fecal Coliform Bacteria (#fecalcoliform)

* pH (#ph)

Oils and Greases

Oils and greases are a common component of stormwater runoff pollutants, primarily
because there are so many common sources: streets and highways, parking lots, food
waste storage areas, heavy equipment and machinery storage areas, and areas where
pesticides have been applied. The familiar sight of a rainbow-colored puddle or trickling
stream in parking lots, driveways, and street gutters is a reminder of the presence of oils
and greases in stormwater runoff. Oils and greases can be petroleum-based or food-related
(such as cooking oils). No type of oil or grease belongs in surface water. Qil and grease are
known to be toxic to aquatic organisms at relatively low concentrations; they can coat fish
gills, prevent oxygen from entering the water, and clog drainage facilities (leading to
increased maintenance costs and potential flooding problems).

http://www.kingcounty.gov/environment/waterandland/stormwater/introduction/science.as... 8/19/2012
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Metais

Many heavy metals, including lead, copper, zinc and cadmium, are commonly found in
urban runoff. Metals can contaminate surface and ground waters and concentrate in bottom
sediments, presenting health problems for fish and animals that eat from the bottom.
Reproductive cycles of bottom-dwelling species can be severely reduced, and fish
inhabiting such metal-contaminated locations often exhibit lesions and tumors. Metals can
also contaminate drinking water supplies. Industrial areas, scrap yards, paints, pesticides,
and fallout from automobile emissions are typical sources of heavy metals in runoff.

Sediments

Sediment - often originating as topsoil, sand, and clay - is the most common pollutant in
stormwater runoff by volume and weight. Sediments readily wash off paved surfaces and
exposed earth during storms. Sediment may seem harmless enough, but it poses serious
problems in the water. Excess sediment concentrations turn stream and lake water cloudy,
making it less suitable for recreation, fish life, and plant growth. Sediment is of particular
concern in fish bearing streams where it can smother trout and salmon eggs, destroy
habitat for insects (a food source for fish), and cover prime spawning areas. Uncontrolled
sediment can also clog storm drains, leading to increased private and public maintenance
costs and fiooding problems. Sediment is also of concern because many other pollutants
including oils, metals, bacteria, and nutrients tend to attach to soil particles. Therefore when
sediments enter water they usually carry other pollutants with them. Cleared construction
sites and exposed earth are generally the greatest contributors of soil particles in surface
waters. Other sources include erosion from agricultural lands, application of sand and salts
to icy roads, fallout from pressure washing and sandblasting operations, dirt from
equipment and vehicles, and dirt and grit from parking lots, driveways, and sidewalks.

Oxygen-Demanding Substances

Plant debris, food waste, and some chemical wastes fall into a category of water pollutants
known as oxygen demanding substances. Such substances use dissolved oxygen in water
when they decay or chemically react. If dissolved oxygen levels in water become too low,
aquatic animals can become stressed or die. Salmon and trout are particularly at risk
because they need high dissolved oxygen levels to live.

Animal wastes, food wastes, leaves and twigs, and other miscellaneous organic matter
carried by stormwater runoff into surface water can lead to reduced oxygen levels. Slow-
moving waters are particularly susceptible to oxygen depletion because aeration of the
water by turbulence is lacking. Therefore, oxygen that is depleted in slow-moving waters
due to the presence of excess organic matter or unnatural chemical compounds is not
replaced. Reduced oxygen levels in these waters are often particularly severe after a storm.

Nutrients

Nutrients such as phosphorus and nitrogen are needed by plants to grow, but high levels
can be harmful to water quality. Excess nutrient levels can over-stimulate the growth of
algae and other aquatic plants, resulting in unpleasant odors, unsightly surface scums, and
lowered dissolved oxygen levels from plant decay. Nutrients are most likely to pose a
problem in slow moving water such as lakes or sluggish streams. Some forms of algae are
toxic to fish and other aquatic organisms and may even cause death in animals that drink
affected water. Algae can also cause taste and odors problems in drinking waters, foul-
smelling odor in ponds and lakes, and problems with clogged water intakes, drains, and
pipes. Heavy loading of nutrients into slow-moving waters can adversely affect many
beneficial uses of the water. Forms of nitrogen (ammonium), in combination with pH and
temperature variations, can cause water quality problems and be toxic to fish. This process
consumes large amounts of oxygen in the water and subsequently stresses or kills fish and

httn/farwrw kinocountv.oov/environment/waterandland/stormwater/introduction/science.as... 8/19/2012
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other aquatic organisms when oxygen levels are reduced. Ammonia toxicity, due to
nitrogen in its ammonium form, can harm fish and other aquatic organisms.

Fertilizers, animal wastes, failing septic systems, detergents, road deicing salts, automobile
emissions, and organic matter such as lawn clippings and leaves are all contributors to
excessive nutrient levels in urban and agricultural stormwater runoff.

Toxic Organic Compounds

Pesticides and PCBs are toxic organic compounds that are particularly dangerous in the
aquatic environment. Excessive application of insecticides, herbicides, fungicides, and
rodenticides, or application of any of these shortly before a storm, can result in toxic
pesticide chemicals being carried from agricultural lands, construction sites, parks, golf
courses, and residential lawns to receiving waters. Many pesticide compounds are
extremely toxic to aquatic organisms and can cause fish kills. PCBs are a similar class of
toxic organic compounds. They can contaminate stormwater through leaking electrical
transformers. PCBs can settle in sediments of receiving waters and, like pesticide
compounds, present a serious toxic threat to aquatic organisms that come in contact with
them. Many other toxic organic compounds can also affect receiving waters. These toxic
compounds include phenols, glycol ethers, esters, nitrosamines, and other nitrogen
compounds. Common sources of these compounds include wood preservatives, antifreeze,
dry cleaning chemicals, cleansers, and a variety of other chemical products. Like pesticides
and PCBs these other toxic organic compounds can be lethal to aquatic organisms.

Fecal Coliform Bacteria

Fecal coliform bacteria in water may indicate the presence of pathogenic (disease-causing)
bacteria and viruses. Pet and other animal wastes, failing septic systems, livestock waste in
agricultural areas and on hobby farms, and fertilizers can all contribute fecal coliform
bacteria. This can be a problem for treatment of drinking water and can limit recreational
use of a water body. Bacterial contamination has led to closures of numerous shellfish
harvesting areas and public swimming beaches in Puget Sound.

pH

The pH value of water is an indication of its relative acidity. The pH value can range from 0
to 14, with a range of 6 to 8 being desirable for most bodies of water. Waters with very high
(basic) or very low (acidic) pH are corrosive to metal surfaces and can cause biological
problems for aquatic organisms and fish. There are several sources that can contribute to
change of pH in runoff. These include industrial processes that discharge acidic
wastewater, solutions used in metal plating operations, acidic chemicals used in printing
and graphic art businesses, cement used in concrete products and concrete pavement, and
chemical cleaners used in homes and businesses.

Controlling Pollutants

The federal Clean Water Act mandates that cities and counties control the quality of
stormwater runoff. One way to achieve this requirement is to implement pollution prevention
measures on individual properties. These measures are often referred to as Best
Management Practices, or BMPs.

Stormwater runoff seeps into the ground, drains to a storm sewer or a drainage ditch, or
flows over the ground. Regardless of the way runoff leaves a site, it ends up in a stream,
lake, wetland, groundwater, or Puget Sound.

htto://www .kingcountyv.gov/environment/waterandland/stormwater/introduction/science.as... 8/19/2012
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Contaminated stormwater can negatively affect every waterbody it enters. Best
Management Practices provide detailed information on what we are all required to do to
reduce the contamination of surface water, groundwater, and stormwater from our
properties. It shows that we are all doing our part to protect our quality of life. Stormwater
BMPs are required for all properties except single family residences. Single family
homeowners contribute to stormwater pollution as well, and there are things that they can
and should do to reduce poliution.

BMPs - What exactly are they?

BMPs are methods of improving stormwater quality, and thus surface water and
groundwater. BMPs encompass a variety of managerial, operational, and structural
measures that will reduce the amount of contaminants in stormwater and improve the
quality of our water resources.

BMPs are separated into two broad categories: source control and treatment.

Source-control BMPs prevent contaminants from entering water bodies or stormwater
runoff. Some source-control BMPs are operational, such as checking regularly for leaks and
drips, and educating employees about site clean-up procedures. Other source-control
BMPs require use of a structure to prevent rainwater from contacting materials that will
contaminate stormwater runoff. Examples of these BMPs include a covered area or berm to
prevent clean stormwater from entering work areas.

In contrast, treatment BMPs are structures that treat the stormwater to remove the
contaminants. Most treatment BMPs require elaborate planning, design and construction.
No treatment BMP is capable of removing 100 percent of the contaminants in stormwater.

BMPs for Businesses

Refer to Chapter 3 in the 2009 Stormwater Pollution Prevention Manual

(http://www.kingcounty.gov/environment/waterandiand/stormwater/documents/pollution-
prevention-manual.aspx) .

Good Practices for Homeowners

There are things we can do at home to reduce stormwater poliution in the region:
Waste Disposal and Spills

1. Never dispose of oils, pesticides, or other chemicals onto driveways, roadways or
storm drains. The next rain will carry it into a surface water or help it soak into ground
water.

2. Report polluters and spills.

(hitp://www.kingcounty.gov/environment/waterandland/stormwater/problem-

investigation-line.aspx)
3. Stencil storm drains with "DUMP NO WASTE, DRAINS TO SOUND" message.

Drainage

1. Consider replacing impervious surfaces like sidewalks, decks, and driveways around
your home with more pervious materials or methods like mulch, turf block, pervious
concrete or clean stone.

2. Review your home for storm water handling. If your gutters, downspouts, driveways,
or decks directly discharge into a water body, retrofit them by redirecting the runoff
onto grassy areas or installing berm/swale systems.

httn://www.kingcountv.gov/environment/waterandland/stormwater/introduction/science.as... 8/19/2012
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3. Collect stormwater runoff in closed rain barrels and use if for yard and garden
watering.

Car Care

1. Make sure your automobile isn't leaking fluids.

2. Instead of washing your car at home, take it to a commercial car wash. The drains in
commercial car washes are connected to the sanitary sewer system, so rinse water
doesn't wash down storm drains. Many commercial car washes conserve water by
recycling rinse water.

3. If you must wash your car at home, use a mild dishwashing liquid and try to keep the
soapy water from flowing to a storm drain. Park your car on grass or vegetation that
will absorb the water, and use a spray nozzle that shuts off.

Yard and Garden Care

1. Practice natural lawn care
(http://your.kingcounty.gov/solidwaste/naturalyardcare/lawncare.asp) to reduce the use
of hazardous products while saving time, water, money, and helping to preserve the
environment.

2. Instead of cleaning walkways with a hose, sweep up grass clippings, leaves, twigs
and put them into a yard waste container or compost pile. Sweep up dirt and put it
back into the garden. This way, you won't accidentally wash debris into a storm drain
or waterway, and you'll save water.

3. Choose plants and trees that resist pests and disease. Certain flowering cherry trees
are resistant to brown rot. Some roses are resistant to aphids and mildew. Certain
rhododendrons are resistant to root weevils and are drought tolerant. Nurseries can
help you in making choices.

4. Avoid using weed and feed products. Applying this product to your entire lawn is
overkill for weed control. Pull weeds by hand or